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Disclaimers

This document has not been formally released by the U. S. Environmental Protection Agency (USEPA)
and should not be construed to represent Agency policy. It has not been subject to internal U.S. EPA
review and external technical peer review.

Mention of trade names or commercial products, or services does not convey, and should not be
interpreted as conveying official USEPA approval, endorsement, or recommendation.

The models presented in OPPT’s P2 Framework have been developed over a period of more than 20
years by OPPT, EPA contractors and/or grantees or others in the scientific and technical community,
to screen chemicals in the absence of data. Through the P2 Framework, OPPT is presenting these
screening models to industry and other stakeholders in the hopes that use of these models early in the
research and development process will result in safer chemicals entering commerce. The P2
Framework models should be used to provide additional information on chemicals of concern.

Other chemical screening methodologies have been developed and are in use by chemical companies
and other stakeholders. The Agency recognizes that other models are available and that these
models can also be of value in chemical screening efforts.

CAUTION: Screening models provide estimations with an inherent degree of uncertainty, and should
never be used to replace measured data from well designed studies. Measured data are always
preferred over predicted data. If measured data are not available, measured data on close analogs
can be used. If no analog data are available, screening level models, such as those in the P2
Framework, may be used to predict values that can be used to indicate which chemicals may need
further testing.

NOTE: The URLs of certain Internet sites are provided as a convenience to users of the manual.
Users are cautioned that due to the dynamic nature of the Internet, these URLs may have been
changed from the time of the writing of this document. In case a URL is no longer correct, the user is
advised to use any of the search engines to locate the correct URL.
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NOTE: This document can be downloaded in PDF format from the Internet at
http://www.epa.gov/oppt/p2framework/docs/p2manua.htm
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Executive Summary

Publicly Available Data to Predict Chemical Risk are Often Lacking

Of the approximately 80,000 chemicals used in commerce in the United States, few have been tested,
and only a fraction have sufficient publicly available data to allow a thorough evaluation of risk.
Businesses, governmental organizations, and other stakeholders often don't have the data necessary
to identify problem chemicals or identify safer substitutes or other options that are less risky, prevent
pollution, and may save companies environmental management costs. At times, companies must
make product and process decisions without enough data regarding the risk tradeoffs.

OPPT Screening Methods to Predict Risk-Related Information

The Office of Pollution Prevention and Toxics (OPPT) has developed computer-based methods that
derive important risk assessment information based on chemical structure, conservative defaults,
standard scenarios, and other factors. These methods provide information on physical / chemical
properties, environmental fate, potential carcinogenicity, toxicity to aquatic organisms, worker and
general population exposures, among other data. OPPT routinely uses these methods to highlight
chemicals of concern, to identify safer substitutes, and to reduce or eliminate risks.

P2 Framework — a Compilation of OPPT Screening Methods

The Pollution Prevention Framework (“P2 Framework”) is compilation of many of OPPT's most
important computer-based methods for predicting risk-related information. The P2 Framework
provides important methods to predict risk-related information that may not be readily available. Its
purpose is to provide information that can inform decision making and help promote the design,
development, and application of safer chemicals, products, and processes. The document describes
each methodology and the importance of the data generated, and provides case studies showing how
methods can be used collectively to answer complicated risk assessment questions and identify
pollution prevention opportunities. The P2 Framework, as currently constructed, does not address all
biological endpoints. It is a set of screening-level methods that are of most value when chemical-
specific data are lacking.

Sustainable Futures Initiative

Sustainable Futures is the programmatic structure OPPT developed to scale-up the successful P2
Framework-based Kodak and PPG Project XLs, and is designed to help industry develop new
chemicals that are sustainable economically and environmentally. OPPT published a Federal Register
notice announcing Sustainable Futures on December 11, 2002. The FR Notice is available at
www.epa.gov/fedrgstr/EPA-TOX/2002/December/Day-11/t31243.pdf. Sustainable Futures offers
industry an integrated path to the development of safer chemicals. This path includes: (1)
comprehensive training in the use of the P2 Framework models, (2) specialized technical assistance
within each industry sector, and (3) a Small Business Assistance Program, and (4) strong incentives.

Incentives

OPPT is offering regulatory flexibility to companies that participate in Sustainable Futures, allowing
qualifying chemicals to be manufactured in 45 days, rather than the current 90-day structure. This is a
powerful incentive for many companies. In addition to getting to market sooner, regulatory uncertainty
is greatly reduced because the P2 Framework helps anticipate, and engineer away from, chemicals of
concern. This is P2 in it purest form. In addition, use of the P2 Framework reduces product
development and manufacturing costs.
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Pollution Prevention and the Risk Assessment Process

What Is Pollution Prevention (P2)?

“Pollution Prevention”, or “P2” is the common sense understanding that it is easier to prevent problems

than to correct them. Congress, by enacting the Pollution Prevention Act of 1990 (42 U.S.C. 13101

and13102, s/s et seq.), created a bold national objective for environmental protection by outlining a

hierarchy in dealing with pollution:

+ Pollution should be prevented or reduced at the source whenever feasible;

+« Pollution that cannot be prevented should be recycled in an environmentally safe manner
whenever feasible;

+ Pollution that cannot be prevented or recycled should be treated in an environmentally safe
manner whenever feasible; and

+ Disposal or other releases into the environment should be employed only as a last resort and
should be conducted in an environmentally safe manner.

Pollution prevention means "source reduction," as defined under the Pollution Prevention Act. The
Pollution Prevention Act defines "source reduction” to mean any practice which:

+ Reduces the amount of any hazardous substance, pollutant, or contaminant entering any waste

stream or otherwise released into the environment prior to recycling, treatment, or disposal; and
+ Reduces the hazards to public health and the environment associated with the release of such
substances, pollutants, or contaminants.

Source reduction can be achieved through equipment or technology modifications, processes or
procedure modification, reformulation or redesign of products, substitution of materials, etc.

The Risk Assessment Process
In 1983, the National Academy of Sciences developed a 4 step paradigm for risk assessment and risk
management®:

+ Hazard ldentification: Examining toxicity data to determine effects of a chemical on health of
humans or other organisms (for example, increased cancer cases or birth defects);

+ Dose-Response Assessment: Extrapolating toxicity data from high dose studies to predict the
likely effect of low doses of the chemical (also referred to as Hazard Characterization);

« Exposure Assessment: Magnitude, frequency, and duration of exposure to a chemical (for
example, exposures from proposed or actual manufacture, use, or disposal of a chemical); and

+ Risk Characterization: Estimates potential for, and magnitude of, risk to an exposed individual or

population.

The components of the risk assessment process are illustrated in the figure below.

The Risk Assessment Paradigm

Hazard ) Dose-Response
Identification Assessment

2

Exposure ) Risk
Assessment Characterization

*NRC. 1983. Risk Assessment in the Federal Government: Managing the Process. National
Research Council. National Academy Press, Washington, DC. ISBN: 0-309-03349-7.
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Risk Information Improves Decision Making

Understanding the Problem is Key to Identifying P2 Opportunities and Sustainability

Each year industry develops new chemical substances, substances previously unknown to commerce.
The Toxic Substances Control Act (TSCA) gives EPA authority to regulate new chemicals, i.e.,
chemicals not already listed on the TSCA Inventory. For help determining if a chemical substance is
on the TSCA Inventory go to http://www.epa.gov/opptintr/newchems/invntory.htm. EPA'’s regulatory
authority to regulate new chemicals is described under the PreManufacture Notice (PMN) Provisions of
TSCA. Before manufacture for commercial purposes, industry must submit a PMN to EPA, and EPA,
OPPT has 90 days to identify chemicals posing risk(s) and regulate when needed. There is no
requirement under TSCA that the submitter conduct testing on new chemicals, however if tests are
conducted, this data must be submitted with the PMN. Less than 10% of PMNs submitted have
publicly available data such as an LD50. An alarmingly small number of PMNs have enough publicly
available data to perform a rudimentary assessment of risk.

Uncertain Risks

Industry submits 2,000 PMNs annually. In many cases, when alternative chemicals or processes are
considered at R&D, commercialization decisions are based on factors such as efficacy, yield,
performance, and cost. While EPA sees 2,000 PMNs per year, industry has made thousands of other
decisions early in R&D, long before PMN submission. By the time EPA sees the PMN, most of the P2
opportunities have been lost. Industry has needed to make decisions without understanding risk
tradeoffs of product/process alternatives.

Risk-Related Information is Needed to Take Advantage of P2 Opportunities

To identify and take advantage of pollution prevention opportunities, stakeholders need access to risk-
related information. Companies often decide which chemicals or processes to use primarily on the
basis of cost and product performance, among other criteria. If companies had access to risk-related
information about chemicals, they could improve decision making and take advantage of pollution
prevention opportunities.

Technology Provides an Opportunity

Faced with tight statutory deadlines (90 days) and the absence of hazard/risk data, OPPT turned to
technology to fulfill its mission. Working with others in the scientific community, OPPT developed risk
screening methods that use SARs - Structure Activity Relationships. The SAR approach calculates or
infers hazard, exposure and risk issues based on an analysis of chemical structure. SAR techniques
include computational toxicology, expert systems, among other approaches. Endpoints addressed
include, environmental fate, cancer hazard, aquatic toxicity, exposure, and risk among other factors.
OPPT has computerized many of these methods and uses these to evaluate PMNs and existing
chemicals where data are lacking. OPPT has over 20 years of experience in this area.

P2 Framework

The P2 Framework is a compilation of some of OPPT's most important methods for assessing hazard
and risk when chemical specific data are lacking. This P2 Framework Manual describes each
methodology contained in the P2 Framework and how the predictions generated can be used in
decision making. This document also includes case studies showing how the methods can be used
collectively to answer complicated risk assessment questions and identify P2 opportunities. The P2
Framework can provide important risk-related information that may not be available elsewhere. The
purpose of the P2 Framework is to help identify pollution prevention opportunities by providing
information that can inform decision making and help promote the design, development and application
of safer chemicals and processes.
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Risk Information Improves Decision Making

P2 Framework Methods Provide Screening Level Risk-Related Information

Most methods presented in OPPT's P2 Framework deal with two steps of the risk assessment process:
hazard identification and exposure assessment. Ideally, information on the potential hazards posed by
a chemical as well as exposure information will be available, but often this is not the case. Methods
included in the P2 Framework are intended to provide screening level information to help in assessing
potential risk posed by a chemical or group of chemicals.

What to Do When There Are No Data

The methods are intended to be used when data are unavailable or to supplement available data.
These methods are generally computer models that assess a particular aspect of a chemical's possible
impact on humans or the environment. For example, one model estimates toxicity to fish, aquatic
invertebrates, and algae. This is important information if the chemical is or will be discharged to
streams during manufacture, processing, use, or disposal. The OncoLogic model estimates the
likelihood that a chemical would cause cancer in humans. Other models estimate potential exposures
to a chemical in consumer products. Models are also presented for estimating properties such as
vapor pressure and water solubility, which are important for projecting the nature, magnitude, and
duration of exposure.

P2 Framework Outreach

OPPT wanted to learn if its SAR techniques could be transferred to industry and if these methods could
be used early in R&D to evaluate PMN product alternatives based on risk. OPPT integrated these
methods into a program called the Pollution Prevention Framework (P2 Framework), a science-based
analytical framework for identifying safer new chemicals. OPPT developed P2 Partnerships with many
industry sectors to help them explore the application of the P2 Framework methods to their chemicals
of interest.

Summary of Kodak and PPG XL Projects

OPPT's outreach efforts to industry on the P2 Framework have been highly successful and formed the
basis of two Project XLs with Kodak and PPG Industries. PPG and Kodak facilities are using the P2
Framework to screen all materials being considered for submission to EPA as new chemicals. Both
companies will use the P2 Framework during the early stages of product development, allowing them
to improve the environmental performance of products while reducing costs, saving time, enhancing
competitive advantage and decreasing potential liability. Under the XL project, PPG verified the
accuracy of the P2 Framework by comparing actual toxicity studies on 38 polymers with estimates from
the P2 Framework with agreement between the two being 87- 90%. Kodak conducted an analysis of
the economic and business benefits of application of the P2 Framework, and found that using the P2
Framework helped identify environmentally preferable products, lowered product development costs,
reduced time to market and lowered full-scale manufacturing costs.
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These Methods Provide Information in Four Areas

The P2 Framework models provide information in the following areas:

Physical/Chemical Properties
“*Melting point
++Boiling point
“*Vapor pressure
“»*Water solubility
“*Henry's law constant
+“Soil organic carbon adsorption

Chemical Fate in the Environment
«»*Atmospheric oxidation potential
“*Hydrolysis
“*Biodegradation
«»*Bioconcentration and bioaccumulation
«*Percent removal in wastewater treatment
«*Percent in each media
«»+Persistence

Hazard to Humans and the Environment
+»Carcinogenicity potential
«»Aquatic toxicity
«»Non-cancer human health effects

Exposure and/or Risk
+»Consumer dermal exposure
+»Consumer inhalation exposure
++CC exceedences from discharges to surface
water
“»Workplace releases and exposures

The P2 Framework is set of screening-level methodologies that can be used when chemical-specific
data are lacking. If data are available for a given endpoint from a well conducted test, they
should be used instead of data generated by the P2 Framework models or similar screening-
level models. Some methods included in the P2 Framework provide quantitative estimates (e.g.,
methods to estimate aquatic toxicity), while others, such as the OncolLogic model, provide qualitative
hazard estimates. The computerized models in the P2 Framework do not address all human health
effects. For this reason EPA has included a protocol that may be useful for screening chemicals for

non-cancer human health effects.

11

Edited January 2004




P2 Framework

12

Edited January 2004



P2 Framework

Sustainable Futures Initiative —
Regulatory Relief for Low Hazard/Low Risk New Chemical Substances

Sustainable Futures Initiative

Sustainable Futures (www.epa.gov/opptintr/newchems/sustainablefutures.htm) is the programmatic
structure OPPT developed to scale-up the P2 Framework-based Kodak and PPG XLs
(http://www.epa.gov/projectxl/), and is designed to help industry develop new chemicals that are
sustainable economically and environmentally. OPPT published a Federal Register notice announcing
Sustainable Futures on December 11, 2002. The FR Notice is available at
www.epa.gov/fedrgstr/EPA-TOX/2002/December/Day-11/t31243.pdf. Sustainable Futures offers
industry an integrated path to safer chemicals, this path includes: (1) comprehensive P2 Framework
training, (2) specialized technical assistance within each industry sector, and (3) a Small Business
Assistance Program, and strong incentives.

Incentives

OPPT is offering regulatory flexibility to companies that participate in Sustainable Futures, allowing
qualifying low hazard/low risk chemicals to be manufactured in 45 days, rather than the current 90-day
structure. This is a powerful incentive for many companies. In addition to getting to market sooner,
regulatory uncertainty is greatly reduced because the P2 Framework helps anticipate, and engineer
away from, chemicals of concern. This is P2 in it purest form. In addition, use of the P2 Framework
reduces product development and manufacturing costs.

What Must Submitters Do to Qualify for Expedited PMN Review?

In order to qualify for this pilot project, and associated expedited review, companies subject to TSCA
section 5 reporting requirements must demonstrate experience and competence with the P2
Framework or other scientifically acceptable approaches to chemical risk screening. In order to do
this, companies will need to:

1. Take training in the use of risk screening models such as the P2 Framework and PBT Profiler. EPA
sponsored training is listed at www.epa.gov/opptintr/newchems/sustainablefutures.htm

2. Apply hazard and exposure screening tools and demonstrate to EPA that this information has been
used to inform decision making to select safer new chemical alternatives to submit as new chemical
notifications (and, where appropriate, to identify opportunities to eliminate or control exposures
through process controls); and

3. Submit 5-10 successful (i.e., not regulated by EPA) PMNs or PMN exemption notices which have
been developed using chemical hazard and exposure screening tools. These submissions should
also include documentation of chemicals evaluated, models used, endpoints on which decisions were
based, and the submitter’s perspectives on the extent to which the screening tools provided useful
information to compare alternatives and select safer chemicals.

The Risk Standard Is Not Lowered

OPPT will continue to conduct an independent risk evaluation of each PMN submitted, and those that
EPA finds to be low hazard/low risk qualify for relief. EPA makes this determination in the first 30
days of the 90-day review period. Chemicals that do not make the low hazard/low risk cut in the first
30 days won't qualify for relief. As a result, there will be no lowering of the risk standard.

Win-Win-Win

Under Sustainable Futures industry wins by getting to market sooner, reducing regulatory uncertainty,
and lowering development/production costs. The environment wins because inherently safer
chemicals and processes are commercialized. EPA wins by advancing key P2 and risk reduction
goals and objectives.
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P2 Framework Models

Model Input Output
Models to Estimate Physical / Chemical Properties
MPBPVP™ CAS RN or Chem. Str. in SMILES MP, BP, VP
WSKOWWIN™ CAS RN or Chem. Str. in SMILES Water solubility from log KOW
KOWWIN™ CAS RN or Chem. Str. in SMILES Octanol / water partition coefficient
HENRYWIN™ CAS RN or Chem. Str. in SMILES Henry’s law constant: VP/WS
PCKOCWIN™ CAS RN or Chem. Str. in SMILES Soil organic carbon partition
coefficient
Models to Estimate Chemical Fate in the Environment
AOPWIN™ CAS RN or Chem. Str. in SMILES Atmospheric oxidation potential
HYDROWIN™ CAS RN or Chem. Str. in SMILES Hydrolysis rate
BIOWIN™ CAS RN or Chem. Str. in SMILES Biodegradation potential
BCFWIN™ CAS RN or Chem. Str. in SMILES Bioconcentration factor
STPWIN™ CAS RN or Chem. Str. in SMILES Percent removal in POTW
LEV3EPI™ CAS RN or Chem. Str. in SMILES Percent in each medium
Models to Estimate Hazards to Humans and the Environment
Oncologic Chemical structure Cancer hazard potential
ECOSAR CAS RN or Chemical Structure in Acute and Chronic toxicity to fish,
SMILES, if available measured WS, invertebrates, algae, SAR chemical
LogKow, MP class
PBT Profiler CAS No. or Chemical structure drawn or | Persistence: media half-lifes and
in SMILES percent in each medium;
Bioaccumulation: fish BCF;
Toxicity: fish chronic toxicity and
identification of structures known
to have human health concerns.
Models to Estimate Exposure and / or Risk
E-FAST Physical / chemical properties, fate Surface water ingestion, fish
properties, release amounts, release ingestion, ground water ingestion,
medium, release location, aquatic ambient air inhalation, indoor air
concentration of concern, NPDES inhalation, dermal exposure,
number exposure/risk to aquatic
environment
ChemSTEER Production or assessed volume (kg Media of release; number of sites;

chemical per year); chemical properties
and workplace mass balance (when
known); uses and workplaces to be
assessed; % volume to each workplace;
sources and activities with chemical
releases and worker exposures

days of release per medium (days/
site-year); daily & annual release
rates (kg/site-day & kg/year — all
sites); Worker inhalation & dermal
doses (mg/day &mg/kg/day) ;
numbers of workers exposed
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What is Required to Use the P2 Framework Models?

Essential Information

All of the tools require minimal, but important information. For example, physical and chemical
properties such as molecular weight are important. Other models require the user to input the amount
of chemical likely to be discharged to a stream or river. The table on the following page summarizes
the required input information as well as the output data for each model.

Knowledge or Expertise Required

Knowledge needed will vary depending on the application. For example, the models KOWW!IN and
PCKOCWIN only require chemical structure or CAS Number; however, ECOSAR and OncoLogic
require that the user have a good understanding of organic chemistry. The Screening for Non-cancer
Human Health Effects protocol should be by an experienced human health toxicologist. User’s Guides
and technical assistance are available to help when you are uncertain how to proceed.

Computer Requirements

These models are designed to run on IBM compatible personal computers. The specific computer
requirements (memory and disk size) necessary to run each of these models vary and are provided on
the following page.

Model Availability

Models to Estimate Physical/Chemical Properties of Chemicals:

MPBPVP™ WSKOWWIN™, KOWWIN™, HENRYWIN™ methods, incorporated into the EPI Suite™,
were developed by Syracuse Research Corporation (SRC) for US EPA, OPPT and can be downloaded
from www.epa.gov/opptintr/exposure/docs/EPI Suitedl.htm

Models to Estimate Chemical Fate in the Environment:

AOPWIN™ HYDROWIN™ BIOWIN™, PCKOCWIN™ BCFWIN™ STPWIN™, LEV3EPI™
incorporated into the EPI Suite™, were developed by SRC for US EPA, OPPT and can be downloaded
from www.epa.gov/opptintr/exposure/docs/EPI Suitedl.htm

The LEV3EPI™ fugacity model is based on Level lll Fugacity model developed by Don Mackay of
Trent University (www.trentu.ca/cemc/VBL3D.html). LEV3EPI has been incorporated into the EPI
Suite™ and can be downloaded from the Internet at. www.epa.gov/opptintr/exposure/docs/EPI
Suitedl.htm.

Models to Estimate Hazard to Humans and the Environment:

Oncologic, developed by LogiChem under a cooperative agreement with USEPA, OPPT in support of
Sec. 5 of TSCA, can be obtained by contacting: Marilyn S. Arnott, Ph.D., LogiChem, Inc., PO Box 622,
Narberth, PA 19072, Email: marnott@ptdprolog.net

ECOSAR can be downloaded from the Internet at: www.epa.gov/oppt/newchems/21ecosar.htm or by
contacting Vince Nabholz, EPA, OPPT at nabholz.joe@epa.gov

Model to Estimate Persistence, Bioaccumulation, and Toxicity

The PBT Profiler screening model was developed by SRC for OPPT to help users prioritize chemicals
based on their potential to persist, bioaccumulate, and be toxic. The PBT Profiler can be accessed on
the Internet at www.pbtprofiler.net.

Modes to Estimate Exposure and/or Risk:

The E-FAST Model and documentation manual can be downloaded at no cost from EPA’s Internet site
at: www.epa.gov/opptintr/exposure/docs/efast.htm

ChemSTEER can be downloaded at no cost from EPA’s Internet site at:
www.epa.gov/opptintr/exposure/docs/chemsteer.htm
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Computer Requirements

Computer Requirements

The P2 Framework models are designed to run on IBM compatible personal computers. The specific
computer requirements (memory and disk size) necessary to run each of these models vary and are
provided below.

EPI Suite™ which includes MPBPVP™, WSKOWWIN™ KOWWIN™ HENRYWIN™ AOPWIN™,

WVOLWIN™, HYDROWIN™, BIOWIN™ PCKOCWIN™ BCFWIN™, STPWIN™ and LEV3EPI™,
requires:

+IBM-compatible PC with Microsoft Windows 3.1, 95, 98, 2000 and Windows NT

++10 MB of hard disk space

+*SMILECAS requires 10 MB of hard disk space

++LEV3EPI requires at least a 75MHz processor (adjustment of screen resolution may be necessary)

Oncologic

%386 PC with MS-DOS 5.0 or later,

570K of conventional RAM

++60 megabytes of hard disk space

A disk cache will significantly improve performance

ECOSAR

“*IBM-compatible PC with a 640-KB memory

+512-550 KB of free memory

++80386 or 80286 processor

+MS Windows 3.1, 95, 98, or NT

«+Expanded memory and disk cache will improve performance
++At least 51 file handlers specified in the CONFIG.SIS file

PBT Profiler
«»Java-enabled web browser that is set to accept cookies

E-FAST

+*IBM-compatible PC with a 640-KB memory

+512-550 KB of free memory

++80386 or 80286 processor

+MS Windows 3.1, 95, 98, or NT

++At least 51 file handlers specified in your CONFIG.SIS file

+«+*An expanded memory and disk cache will improve performance

ChemSTEER

++|IBM-compatible PC Pentium or higher processor (500 MHz or faster recommended)

+*Monitor with 800 x 600 resolution or higher

“Windows 95 or higher

++64 megabytes of memory

++30 megabytes of hard disk space (installed files); 25 MB (installation file can be deleted following
installation)
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About This Document

Contents of This Document

This manual explains the models used by OPPT to screen potential exposures and risks posed by
chemicals. Each model answers important questions about a chemical’s potential impact on humans
or the environment. The models are described in this document by briefly detailing the important
information they provide. Flow diagrams presenting step-by-step use of some of the more complex
models are also included. In addition, a series of structured examples (case studies) are provided to
show how the models can answer specific environmental questions and how the models can be used
in combination to answer complicated exposure/risk-related questions.

We believe this information will be useful to you. The manual provides some information on how to
use the models. However, we recognize that you may still have questions after you read this material.
Technical assistance is available from OPPT to answer those questions.

Users of This Document

You are reading this manual because you are interested in opportunities to prevent pollution. These
opportunities may also decrease costs to your company or organization. As you read, please keep in
mind that this version of the P2 Framework is the first step in an evolving process. All comments and
suggestions for improvement are welcome. Please direct comments to:

Maggie Wilson, EPA, OPPT
Phone: 202-564-8924
Email: wilson.maggie@epa.gov

How This Document Is Organized

This document presents brief overviews of each model. Each overview provides enough information
to successfully run each model. More detailed information on each model is provided in the User’s
Guide or supplemental documentation for that model.

A glossary of relevant terms is also included. Appendices include (1) Case Studies which illustrate
how the models can be used in combination to answer complicated risk-related questions; (2) Data
Sources to search for measured data; (3) and Summary of Writing SMILES notation.
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P2 Framework Models

The models included in this manual are listed below, and are presented in the illustration on the
following page. The illustration can be used as an informal “road map” to approximate the endpoints
the model addresses and help decide which models you might wish to use.

PHYSICAL/CHEMICAL PROPERTY MODELS:
MPBPVP™, WSKOWIN™,  KOWWIN™ HENRYWIN™
FATE MODELS:
AOPWIN™ HYDROWIN™ BIOWIN™, 6 PCKOCWIN™ BCFWIN™ STPWIN™,
LEV3EPI™
HAZARD MODELS:
OncoLogic, ECOSAR
P, B, T POTENTIAL:
The PBT Profiler
EXPOSURE and/or RISK MODELS:
E-FAST, ChemSTEER

AOPWIN 2
& MPBPVP

PBT Profiler '

WSKOWWIN

HENRYWIN

PCKOCWIN
Sl LEV3EPI
BIOWIN
> HYDROWIN

BCFWIN ™ ECOSAR

KOWWIN
o'( "1\?‘-’\\&\&
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EPI Suite™ and SMILES

What Is EPI Suite™?

Estimations Programs Interface for Windows - EPI Suite™ - provides a quick and easy way to run the
estimation programs, listed below, from a single entry for a single chemical. EPI Suite™ can
sequentially run: AOPWIN™, BCFWIN™, BIOWIN™, ECOSAR, HENRYWIN™ HYDROWIN™,
KOWWIN™ LEV3EPI™, MPBPVP™, PCKOCWIN™ STPWIN™ and WSKOWWIN™. The chemical
structure or CAS Number is entered only once, and EPI Suite™ executes all of the programs in
sequence and captures their output. Any of the estimation programs may be run separately. EPI
Suite™ can be operated in a “Batch Mode” so that many structures (as SMILES strings, CAS RNs, or
MDL files) can be entered and run at one time. The EPI Suite™ Programs also can input chemical
structure formats generated by other computer programs. These importable formats include:

Alchemy Il MOL files HyperChem HIN files PCModel files

Beilstein ROSDAL files MDL ISIS SKC files Softshell SCF files

BioCAD Catalyst TPL files MDL MOL files Tripos Sybyl Line Notation

ChemDraw files Molecular Presentation Tripos SYBYL MOL2 files

ChemDraw Connection Tables Graphics (MPG) files
EPI Suite™ Data Entry _iolx]
To.the r|ght is the EPI File Edit Functions BatchMode ShowStructure Output Fugacity Other Help
Suite™ data entry page. A PhysProp | Previous | Get User |Save Userl CAS Inputl CALCULATE EPI Suite User Guide

chemical is entered only
once and EPI will run each

Enter SMILES: | SMILES Help
AOPWIN User Guide

of the estimation programs,

. . AOP Accuracy Doc

listed above, and provide Enter NAME: BCFWIN User Guide

results from each program. BIOWIN User Guide

Chemical structure can be Henry L€ (atm-m3/mole): : wat Sol (mgiL): | e Egm:el;i:'gﬁide

entered using CAS RN, Vap Pr (mm Hg): | ‘ BP: I HYDROWIN User iuide
. . . KOWWIN User Guide

Fom a chemcaldrdmr e i il Lo

Water Depth (meters): |1 |1 Bio P (hr): [10000.0 ~  Summat T 3‘:; ;‘ui:e
PrOgram' Many gOOd draw Wind Velocity (misec): |5 |0.5 Bio A (hr): |10000.0 ™ Full
programs are available, current Velocity(misec): [1 [o.05 Bio S (hr): [10000.0 About EPI Suite...

such as ISIS Draw, which is
available at no cost from
MDL at www.mdli.com

What Is SMILES?

SMILES is “Simplified Molecular
Input Line Entry System,” which The User’s Guide for each model is available in the Help screens.
translates a chemical’s structure

into a string of symbols that is easily understood by computer software. You can learn to write SMILES
notations, as described in Appendix C. For all EPI Suite™ estimation programs, enter only the SMILES
notation for the chemical, and the program provides the estimation you need.

The EPI (Estimation Programs Interface) Suite™ was developed by the EPA's
Office of Pollution Prevention Toxics and Syracuse Research Corparation
(SRCY. Important information on the application of the individual models
contained within the EF1 Suite™ is included in the EP| Suite™ User's Guide.

® 2000 U S. Emvironmental Protection Agency

Writing SMILES Notations

The SMILES notation system was designed by chemists for computer use (Weininger, 1988. J. Chem.
Inf. Comput. Sci. 28: 31-6). SMILES notations depict the molecular structure of a chemical as a 2-
dimensional picture. Learning to write a SMILES notation is not difficult, but it can be tricky. The same
3-dimensional structure can be written correctly using many different SMILES notations.

A summary of directions for writing SMILES notations is included in Appendix C of this document.
Complete directions for writing SMILES notations are included in the EPI Suite™ User’s Guide, and the
Help files in each EPI Suite™ and the ECOSAR model include examples of SMILES notations.
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Models to Estimate Physical/Chemical Properties of Chemicals

The PHYSICAL/CHEMICAL PROPERTY MODELS included in this section are:
+MPBPVP™

S+ WSKOWWIN™
+KOWWIN™
+HENRYWIN™
“WVOLWIN™

“+PCKOCWIN™

Following are brief fact sheets providing information on the models OPPT has
developed and uses to estimate environmental fate of chemicals. Information
provided on each model includes:

“*What physical/chemical property does the model estimate?

“*What is significant about the physical/chemical property to risk assessment?

“*Why is knowing physical/chemical properties important?

“*Why would | want to use the model?

“*What do | need to run the model?

“*What are the inputs and outputs for the model?
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MPBPVP™ to Estimate Melting Point, Boiling Point, and Vapor Pressure

What Does the MPBPVP™ Model Do?
MPBPVP™ estimates an organic chemical's melting point, boiling point, and vapor pressure at 25 deg
C using a combination of techniques.

How are the model predictions useful in risk assessment?

Melting Point (MP), the temperature at which a chemical changes from solid to liquid, gives clues to
other chemical properties:

“MP indicates the state (solid-liquid-gas) of the chemical in the ambient environment.

“*High MP indicates low water solubility.

“Low MP indicates increased absorption is possible through the skin, Gl tract, or lungs.

“The range of measured MPs indicates it purity: narrow = more pure, wide = less pure.

“*MP <100°C = increased volatility and higher potential exposures.

Boiling Point (BP), the temperature at which the VP of a chemical in a liquid state equals atmospheric
pressure, gives clues to other chemical properties:
++High BP indicates low VP, for example structurally large substances like polymers.

Vapor Pressure (VP), the pressure at which a liquid and its vapor are in equilibrium at a given
temperature, gives clues to other chemical properties:

“»Chemicals with VP > 10 mm Hg (higher VP) exist mostly in the vapor phase in the atmosphere, and
often have higher potential inhalation exposures than chemicals with low vapor pressure.

“»Chemicals with VP 10-® to 107 mm Hg exist in both vapor and solids or particulate phases.
<»Chemicals with (lower VP) <108 mm Hg exist mostly as solids.

Inputs Chemical structure (entered as CAS RN and retrieved from the accompanying SMILECAS
database; SMILES notation; or drawn and saved as MDL). This program can be operated in a “Batch
Mode” so that many structures (as SMILES strings, CAS RNs, or MDL files) can be entered and run at
one time. Available measure data should be entered as well.

Outputs

“*Molecular weight and formula

«+Estimations of melting point, boiling point, and vapor pressure at 25 deg C

“+*Chemical structure can be printed or saved as either MDL ISIS SKC file or MDL MOL file

Examples of Melting Point, Boiling Point, and Vapor Pressure Values

Examples of Melting Points at 25 deg C Examples of Boiling Points at 25 deg C
CAS RN Chemical DegreesC CAS RN Chemical Degrees C
60571 Dieldrin 135 60571 Dieldrin 340
108952 Phenol -2 108952 Phenol 170
75092 Dichloromethane -90 75092 Dichloromethane 80
67641 Acetone -94 67641 Acetone 45
50000 Formaldehyde -111 50000 Formaldehyde 10
Examples of Vapor Pressures at 25 deg C
CAS RN Chemical Degrees C
60571 Dieldrin 1.77E-5
108952 Phenol 1
75092 Dichloromethane 86
67561 Methanol 396
50000 Formaldehyde 1330
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Sample Output from the MPBPVP™ Model

Where Can | Get MPBPVP™?

MPBPVP™ v1.40 has been incorporated into the EPI Suite™ which is available at
www.epa.gov/opptintr/exposure/docs/episuitedl.htm. If you download and install EPI Suite™ you can
run MPBPVP™ as a stand-alone model by putting a shortcut to the MPBPWIN.exe file on your

Windows Desktop.

Saving Output

Results can be printed when displayed. After results are displayed click on “Save Results” and you can
save results as a “.dat” file that can be opened using MSWord or WordPerfect. Output can also be
copied (click on “Copy”) through the Windows Clipboard. Structures can be saved as an ISIS “.skc” file
or through the Windows Clipboard. Further explanations are given in “Help” on the Results page.

INPUTS: CAS Number 108883 (Methyl-benzene or toluene)

RESULTS File Edit
Experimental Database Structure Match:

Name TOLUENE

CAS Num 000108-88-3

Exp MP (deg C): -94.9

Exp BP (deg C): 110.6

Exp VP (mm Hg): 2.84E+01

Exp VP (deg C): 25

Exp VP ref : DAUBERT,TE & DANNER,RP (1985)
SMILES c(cceel) (c1)C
CHEM : Methyl-benzene or Toluene
MOL FOR: C7 HS8
MOL WT 92.14

SUMMARY MPBPWIN v1.40

|
M structure M m[pY

Methyl-benzene or Toluene

Structure  Help

CH;

Boiling Point: .72

Method)

deg C (Adapted Stein and Brown

Melting Point:
Melting Point:
Mean Melt Pt :

-78.09 deg C (Adapted Joback Method)
-40.26 deg C (Gold and Ogle Method)
-59.17 deg C (Joback; Gold,Ogle Methods)

Selected MP: -59.17 deg C (Mean Value)‘<*

Vapor Pressure Estimations (25 deg C):
(Using BP: 110.60 deg C (exp database))
(MP not used for liquids)

VP: 25.1 mm Hg (Antoine Method)
VP: 22.3 mm Hg (Modified Grain Method)
VP: 29.2 mm Hg (Mackay Method)
Selected VP: 23.7 mm Hg (Mean of Antoine & Grain methods)
——————— et e e e e S L e
TYPE | NUM | BOIL DESCRIPTION | COEFF | VALUE &
——————— et e e St e T T
Group | 1 | -CH3 | 21.98 | 21.98
Group | 5 | CH (aromatic) | 28.53 | 142.65
Group | 1 | -C (aromatic) | 30.76 | 30.76
* | | Equation Constant | | 198.18
RESULT-uncorr| BOILING POINT in deg Kelvin | 393.57
RESULT- corr | BOILING POINT in deg Kelvin | 398.88
| BOILING POINT in deg C | 125.72
——————— e it E e
TYPE | NUM | MELT DESCRIPTION | COEFF | VALUE
——————— et B e S
Group | 1 | -CH3 | -5.10 | -5.10
Group | 5 | CH (aromatic) | 8.13 | 40.65
Group | 1 | -C (aromatic) | 37.02 | 37.02
* | | Equation Constant | | 122.50
RESULT | MELTING POINT in deg Kelvin | 195.07
| MELTING POINT in deg C | -78.09

Melting point is calculated by
two different methods, the
mean value is determined,

and the mean is selected as

the melting point.

Vapor pressure is also
calculated by different
methods, and the mean
value is selected as the
vapor pressure.
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WSKOWWIN™ to Estimate Water Solubility

What Does the WSKOWWIN™ Model Do?

WSKOWWIN™ estimates an octanol-water partition coefficient using the algorithms in the KOWWIN
program and estimates a chemical’s water solubility from this value. This method uses correction
factors to modify the water solubility estimate based on regression against log Kow. This model can tell
an assessor if the compound will dissolve in surface water. Water solubility is the degree to which a
compound will dissolve in water. It is reported as the amount of the chemical (in milligrams) that will
dissolve in 1 liter of water (mg/L).

How are the model predictions useful in risk assessment?
Knowing a chemicals water solubility (WS) is important because this can tell an assessor important
information about the chemical’s potential risk, for example:
«+*Chemicals with low WS:
=Will have low concentration in aqueous media
=Have a higher fish BCF
=Are less likely to be absorbed into mammalian tissues.
*»Chemicals with high WS:
=Are more likely to be transported along with the water during storm events or to ground water; and
=Have low log KOW values, and are more likely to be absorbed through Gl tract, or lungs. The
exception is the case of dispersible molecules like surfactants, and detergents, which can have
high predicted log KOWSs and can be absorbed through the lung.

Inputs: Chemical structure (entered as CAS RN and retrieved from the accompanying SMILECAS
database; SMILES notation; or drawn and saved as MDL). This program can be operated in a “Batch
Mode” so that many structures (as SMILES strings, CAS RNs, or MDL files) can be entered and run at
one time. Available measure data should be entered as well.

Outputs:

“*Molecular weight and formula

“»Water solubility at 25°C (milligrams per liter)

«+*Chemical structure can be printed or saved as either MDL ISIS SKC file or MDL MOL file

Examples of Water Solubility Values Water Solubility Classifications
Solubility Classification (mg/L or ppm):
Very soluble > 10,000 CAS No. Chemical Water Sol. (mg/L)
Soluble > 1,000 - 10,000 67561 Methanol 1.00E+06
Moderately sol. > 100 - 1,000 67641  Acetone 2.20E+05
Slightly soluble > 0.1 -100 50000 Formaldehyde 5.74E+04
Insoluble <0.1 1912249  Atrazine 2.14E+02
60571 Dieldrin 1.46E-01

Important Notes
WSKOWWIN is not appropriate for dispersible compounds, including surfactants.

Where Can | Get WSKOWWIN™?

WSKOWWIN™ has been incorporated into the EPI Suite™ which is available at
www.epa.gov/opptintr/exposure/docs/episuitedl.htm If you download and install EPI Suite™ you can run
WSKOWWIN™ as a stand-alone model by putting a shortcut to the WSKOWNT.exe file on your
Windows Desktop.
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WSKOWWIN™ to Estimate Water Solubility

Saving Output

Results can be printed when displayed. After results are displayed click on “Save Results” and you
can save results as a “.dat” file that can be opened using MSWord or WordPerfect. Output can also be
copied (click on “Copy”) through the Windows Clipboard. Structures can be saved as an ISIS “.skc”
file or through the Windows Clipboard. Further explanations are given in “Help” on the Results page.

M structure S m]pY

File Edit Structure Help

INPUTS: CAS Number 1912249 (atrazine)

RESULTS:
cl
Water Sol: 214.1 mg/L N%
Experimental Water Solubility Database Match: mc44<i x——%(
Name B ATRAZINE CH: NH
CAS Num : 001912-24-9 f_\EH
Exp WSol : 34.7 mg/L (26 deg C)
Exp Ref : WARD,TM & WEBER,JB (1968)

Wat Sol (mg/L)(est): 214.1
Atrazine

SMILES : n(c(nc(nl)NC(C)C)NCC)clCL
CHEM : Atrazine
MOL FOR: C8 H14 CL1 N5
MOL WT : 215.69
————————————————————————— WSKOW v1.40 Results --————————————————-
Log Kow (estimated) : 2.82
Log Kow (experimental): 2.61

Cas No: 001912-24-9

Name : Atrazine

Refer : Hansch,C et al. (1995)
Log Kow used by Water solubility estimates: 2.61

Equation Used to Make Water Sol estimate:
Log S (mol/L) = 0.796 - 0.854 log Kow - 0.00728 MW + Correction
(used when Melting Point NOT available)

Correction(s) : Value

No Applicable Correction Factors

Log Water Solubility (in moles/L) : -3.003
Water Solubility at 25 deg C (mg/L): 214.1
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KOWWIN™ to Estimate Octanol-Water Partition Coefficient (KOW)

What Does the KOWWIN™ Model Do?
KOWWIN estimates the log octanol-water partition coefficient, log Kow, of chemicals using an
atom/fragment contribution method.

How are the model predictions useful in risk assessment?

Knowing KOW will help the risk assessor know where the chemical will go in the stream.

KOW indicates whether a chemical predominantly will be found in water (is hydrophilic) or in fatty tissue
of animals or other organic materials (is lipophilic) in an aquatic environment. Lipophilic chemicals can
bioaccumulate in fatty tissue of fish and bioconcentrate in animals (including humans) that consume the
fish. Chemicals with a log KOW in the range of 4-7 may bioconcentrate significantly.

Inputs

Chemical structure (entered as CAS RN and retrieved from the accompanying SMILECAS database;
SMILES notation; or drawn and saved as MDL). This program can be operated in a “Batch Mode” so
that many structures (as SMILES strings, CAS RNs, or MDL files) can be entered and run at one time.
Available measure data should be entered as well.

Outputs

“Log KOW

“*Molecular weight and formula

“+*Chemical structure can be printed or saved as either MDL ISIS SKC file or MDL MOL file

Examples of KOW Values

CAS Number Chemical log KOW
lipophilic 25051243 deca-PCB 10.2
50293 DDT 6.8 '?ng di’égt\é\/scgno
60571 Dleldr|n 5.2 equal affinity for
1912249 Atrazine 2.6 lipids and for
50000 Formaldehyde 0.4 water
hydrophilic 67641 Acetone -0.2

Important Notes

“+KOW is often reported as a log due to the extremely wide range of measured KOW values.

A log KOW of 0 indicates an equal affinity for lipids and for water.

“*There is a unique relationship between Log KOW and BCF: As log KOW increases the solubility
in lipids increases. This means an increase in the potential to bioconcentrate in organisms. This
relationship begins to change around log KOW of 6. For chemicals with log KOW exceeding 6 the
potential to bioconcentrate begins to drop approaching 0 at log KOW of 12.

Where Can | Get KOWWIN™?

KOWWIN™ has been incorporated into the EPI Suite™ which is available at
www.epa.gov/opptintr/exposure/docs/episuitedl.htm. If you download and install EPI Suite™ you can
run KOWWIN ™ as a stand-alone model by putting a shortcut to the KOWWINNT.exe file on your
Windows Desktop.

Saving Output

Results can be printed when displayed. After results are displayed click on “Save Results” and you can
save results as a “.dat” file that can be opened using MSWord or WordPerfect. Output can also be
copied (click on “Copy”) through the Windows Clipboard. Structures can be saved as an ISIS “.skc” file
or through the Windows Clipboard. Further explanations are given in “Help” on the Results page.
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KOWWIN™ to Estimate Octanol-Water Partition Coefficient (KOW)

Sample Output from the KOWWIN™ Model

Ml structure N m] P
INPUTS: CAS Number 60571 (dieldrin) File  Edit Structure  Help
RESULTS:
Log Kow (version 1.66 estimate): 5.45 Cl
O
Experimental Database Structure Match: Cl
Name : Dieldrin
CAS Num : 000060-57-1
Exp Log P: 5.40 Cl Cl
Exp Ref : DeBruijn,J et al. (1989)
Experimental Database Structure Match: b?gdlﬁicﬁw (estimated): 5.45
Name : Endrin
CAS Num : 000072-20-8
Exp Log P: 5.20
Exp Ref : DeBruijn,J et al. (1989)
SMILES : CLC4=C(CL)C5(CL)C3C1lCC(C20C12)C3C4 (CL)C5(CL)CL
CHEM : Dieldrin
MOL FOR: Cl2 H8 CL6 Ol
MOL WT : 380.91
——————— o -
TYPE | NUM | LOGKOW FRAGMENT DESCRIPTION | COEFF | VALUE
——————— R T et e et BT
Frag | 1 | -CH2- [aliphatic carbon] | 0.4911 | 0.4911
Frag | 6 | -CH [aliphatic carbon] | 0.3614 | 2.1684
Frag | 1 | C [aliphatic carbon - No H, not tert] | 0.9723 | 0.9723
Frag | 2 | =CH- or =C< [olefinc carbon] | 0.3836 | 0.7672
Frag | 1 | -0O- [oxygen, aliphatic attach] |-1.2566 | -1.2566
Frag | 4 | -CL [chlorine, aliphatic attach] | 0.3102 | 1.2408
Frag | 2 | -CL [chlorine, olefinic attach] | 0.4923 | 0.9846
Frag | 2 | -tert Carbon [3 or more carbon attach] | 0.2676 | 0.5352
Factor| 2 | Fused aliphatic ring unit correction |-0.3421 | -0.6842
Const | | Equation Constant | | 0.2290
——————— et S ettt
Log Kow = 5.4478
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HENRYWIN™ to Estimate Henry’s Law Constant

What Does the HENRYWIN™ Model Do?

HENRYWIN™ estimates the Henry’s Law Constant (HLC) of an organic compound by two different
methods. It also can estimate the HLC of an unknown compound based on the HLC of a known
compound. The ratio of the vapor pressure to the water solubility is an estimate of the HLC that is
sufficient for most purposes. HLC gives a relative measure of the volatility of a compound from water
by measuring the extent to which a compound will partition between water and the air.

How are the model predictions useful in risk assessment?

Knowing the HLC helps the risk assessor predict the fate of the chemical once it is released to surface
water. High HLC indicates chemical is likely to volatilize from solution and partition in air. Low HLC
indicates chemical is not likely to volatilize and will remain in surface water.

Note: This estimate of the HLC does not apply for very water-soluble (l.e. miscible) compounds.

Inputs

Chemical structure (entered as CAS RN and retrieved from the accompanying SMILECAS database;
SMILES notation; or drawn and saved as MDL). This program can be operated in a “Batch Mode” so
that many structures (as SMILES strings, CAS RNs, or MDL files) can be entered and run at one time.
Available measure data should be entered as well.

Outputs

“*Molecular weight and formula

“*Henry’s Law Constant estimated by bond contribution method and by group contribution method (best
used for pesticides)

«+*Chemical structure can be printed or saved as either MDL ISIS SKC file or MDL MOL file

Examples of Henry’s Law Constant Values

CAS Number Chemical HLC (atm-m3/mole)
75092 Dichloromethane 3.0E-03
50000 Formaldehyde 6.1E-05
67641 Acetone 4.0E-05
67561 Methanol 4.4E-06
60571 Dieldrin 5.4E-07
Volatility Classifications
Very volatile > 101
Volatile 101 -103

Moderately volatile 103 - 105
Slightly volatile 10%-107
Nonvolatile <107

Where Can | Get HENRYWIN™?

HENRYWIN™ has been incorporated into the EPI Suite™ which is available at
www.epa.gov/opptintr/exposure/docs/episuitedl.htm. If you download and install EPI Suite™ you can
run HENRYWIN™ as a stand-alone model by putting a shortcut to the HENRYNT.exe file on your
Windows Desktop.

Saving Output

Results can be printed when displayed. After results are displayed click on “Save Results” and you can
save results as a “.dat” file that can be opened using MSWord or WordPerfect. Output can also be
copied (click on “Copy”) through the Windows Clipboard. Structures can be saved as an ISIS “.skc” file
or through the Windows Clipboard. Further explanations are given in “Help” on the Results page.
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Sample Output From the HENRYWIN™ Model

P2 Framework

HENRYWIN™ to Estimate Henry’s Law Constant

B structure S m|pl

File Edit Structure Help

INPUTS: CAS Number 67561 (methanol)

RESULTS:

Bond Est : 4.27E-006 atm-m3/mole
Group Est: 3.62E-006 atm-m3/mole

SMILES : OC
CHEM : Methanol
MOL FOR: Cl H4 Ol

MOL WT

Experimen
Name
CAS Num
Exp HLC
Temper
Exp Ref

HYDROGEN
HYDROGEN
FRAGMENT
FACTOR

32.04 M

HO-CH;

ethanol

- HENRYWIN v3.10 Results \----

tal Database Structure Match:
METHANOL
000067-56-1
4 .55E-06 atm-m3/mole
25 deg C

Two methods are used to
estimate HLC. The group
contribution method is best used
for pesticides.

GAFFNEY,JS ET AL. (1987)

3 Hydrogen to Carbon (aliphatic) Bonds
1 Hydrogen to Oxygen Bonds
1 c-o

* Non-cyclic alkyl or olefinic alcohol

HENRYs LAW CONSTANT at 25 deg C = 4.27E-006 atm-m3/mole

= 1.74E-004 unitless

GROUP CONTRIBUTION DESCRIPTION
1 CH3 (X)
1 0-H (C)

HENRYs LAW CONSTANT at 25 deg C = 3.62E-006 atm-m3/mole

= 1.48E-004 unitless

+— == —— + — +
+— == —— + — +
'—l
o
[0}

(6}

(6}

+—+—— 4+ — +
+ =+ —— 4+ — +
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PCKOCWIN™ to Estimate Organic Carbon Adsorption Coefficient (KOC)

What Does the PCKOCWIN™ Model Do?

PCKOCWIN™ predicts a chemicals soil adsorption coefficient (KKO), which is the ability of a chemical
to sorb to the organic portion of soil and sediment. Koc estimations are based on the Sabljic molecular
connectivity method with improved correction factors. KOC is the ratio of amount of chemical adsorbed
per unit mass of organic carbon (the “OC”) in soils, sediments, or sludge to the concentration of the
chemical in the solution at equilibrium. KOC indicates whether a chemical is likely to be be found in
water or the organic carbon portion of soils or sediments.

How are the model predictions useful in risk assessment?

KOC provides an indication of partitioning to sediments and sludge. Low KOC values suggest the
chemical is likely to remain in water, and possibly migrate with ground water, because it is not likely to
sorb to soils, sediments, or sludge. High KOC value suggests the chemical will sorb to soils and
sediments, or sludge, and is not likely to be found in surface water or migrate with ground water.

Inputs

Chemical structure (entered as CAS RN and retrieved from the accompanying SMILECAS database;
SMILES notation; or drawn and saved as MDL). This program can be operated in a “Batch Mode” so
that many structures (as SMILES strings, CAS RNs, or MDL files) can be entered and run at one time.
Available measure data should be entered as well.

Outputs

“Estimated KOC

“*Molecular weight and formula

++*Chemical structure can be printed or saved as either MDL ISIS SKC file or MDL MOL file

Examples of KOC Values

CAS Number Chemical Log KOC
60571 Dieldrin 4.025
1912249 Atrazine 2.362
75092 Dichloromethane 1.376
106898 Epichlorohydrin 0.652
67641 Acetone 0.297

KOC Classifications
Very strong >4.5

Strong 3.5-44
Moderate 25-34
Low 15-24
Negligible <15

Important Notes

“Like KOW, KOC is also often reported as a log due to the extremely wide range of measured KOC
values.

“*When Log KOC = 4.5 chemical will largely be removed by sorption to sludge in wastewater treatment
plants.

Where Can | Get PCKOCWIN™?

PCKOCWIN™ has been incorporated into the EPI Suite™ which is available at
www.epa.gov/opptintr/exposure/docs/episuitedl.htm. If you download and install EPI Suite™ you can
run PCKOCWIN™ as a stand-alone model by putting a shortcut to the PCKOCNT .exe file on your
Windows Desktop.
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PCKOCWIN™ to Estimate Organic Carbon Adsorption Coefficient (KOC)

Saving Output

Results can be printed when displayed. After results are displayed click on “Save Results” and you
can save results as a “.dat” file that can be opened using MSWord or WordPerfect. Output can also
be copied (click on “Copy”) through the Windows Clipboard. Structures can be saved as an ISIS
“.skc” file or through the Windows Clipboard. Further explanations are given in “Help” on the Results

page.

Sample Output From the PCKOCWIN™ Model m ||:| |i|

File Edit Structure Help

/O
CH,
INPUTS: CAS Number 98-86-2
(Acetophenone)
Ethanone, 1-phenyl-
RESULTS:

Koc (estimated): 46.2

SMILES : O=C(c(ccccl)ecl)C
CHEM : Ethanone, l-phenyl-
MOL FOR: C8 H8 O1

MOL WT : 120.15

First Order Molecular Connectivity Index ....: 4.305
Non-Corrected Log Koc ...........itiiienenn. : 2.9123
Fragment Correction(s):
1 Ketone (-C-CO-C-) ........... : =1.2477
Corrected Log KOC ... ...t iiiitinnnnennnnenn. : 1.6646

Estimated Koc: 46.2
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Models to Estimate Chemical Fate in the Environment

The ENVIRONMENTAL FATE MODELS included in this section are:
< AOPWIN™

+HYDROWIN™
+BIOWIN™
+BCFWIN™
“STPWIN™

“*LEV3EPI™

Following are brief fact sheets providing information on the models OPPT has
developed and uses to estimate environmental fate of chemicals. Information
provided on each model includes:

“+*What fate property does the model estimate?

“*What is significant about the fate property to risk assessment?

“*Why is knowing fate properties important?

“*Why would | want to use the model?

“*What do | need to run the model?

“*What are the inputs and outputs for the model?
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AOPWIN™ to Estimate Atmospheric Oxidation Potential

What Does the AOPWIN™ Model Do?

AOPWIN™ estimates rate constants and half-lives of atmospheric reactions of organic compounds
released to the air with hydroxyl radicals (-OH) and with ozone in the atmosphere.

estimates the rate at which certain organic compounds will be destroyed by reactions with compounds
in the atmosphere.

How are the model predictions useful in risk assessment?
The rate at which an organic compound will be oxidized (destroyed) is an indication of the length of time
the compound may reside in the atmosphere.

Inputs

Chemical structure (entered as CAS RN and retrieved from the accompanying SMILECAS database;
SMILES notation; or drawn and saved as MDL). This program can be operated in a “Batch Mode” so
that many structures (as SMILES strings, CAS RNs, or MDL files) can be entered and run at one time.
Available measure data should be entered as well.

Outputs

“*Molecular weight and formula

“+*Chemical structure can be printed or saved as either MDL ISIS SKC file or MDL MOL file
“»Hydroxyl radical (-OH) rate constant and half-life

++Ozone reaction constant and half-life (for olefins and acetylenes only)

Examples of Atmospheric Oxidation Potential Values

CAS Number Chemical AOP 1/2 Life (days)
75092 Dichloromethane 79.3
67641 Acetone 524
67561 Methanol 17.4
60571 Dieldrin 1.2
1912249 Atrazine 04

Atmospheric Oxidation Potential Classifications
Rapid <2hrs
Moderate 2 hrs - <1 day
Slow > 1 day - < 10 days
Negligible > 10 days

Important Notes

+»Half-life of >2 days indicates the chemical may be persistent in air.

+“If a chemical has a high AOP rate there still is a potential for inhalation exposure if the travel time
from source to receptor is greater than the time for complete oxidation of the compound.

Where Can | Get AOPWIN™?

AOPWIN™ has been incorporated into the EPI Suite™ which is available at
www.epa.gov/opptintr/exposure/docs/episuitedl.htm. If you download and install EPI Suite™ you can
run AOPWIN™ as a stand-alone model by putting a shortcut to the AOPWINNT .exe file on your
Windows Desktop.
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AOPWIN™ to Estimate Atmospheric Oxidation Potential

Saving Output

Results can be printed when displayed. After results are displayed click on “Save Results” and you can
save results as a “.dat” file that can be opened using MSWord or WordPerfect. Output can also be
copied (click on “Copy”) through the Windows Clipboard. Structures can be saved as an ISIS “.skc” file
or through the Windows Clipboard. Further explanations are given in “Help” on the Results page.

Sample Output from the AOPWIN™ Model
M Structure _ |3 x|

File Edit Structure Help

INPUTS: CAS Number 1912249 (atrazine) CH: H——\
CH.

RESULTS:

SMILES : n(c(nc(nl)NC(C)C)NCC)clCL

CHEM : Atrazine Atrazine

MOL FOR : C8 H14 CL1 N5

MOL WT : 215.69

————————————————————————— SUMMARY : HYDROXYL RADICALS-------—-——-—---—-—-—-

Hydrogen Abstraction = 24.2300 E-12 cm3/molecule-sec

Reaction with N, S, and -OH = 0.0000 E-12 cm3/molecule-sec

Addition to Triple Bonds = 0.0000 E-12 cm3/molecule-sec

Addition to Olefinic Bonds = 0.0000 E-12 cm3/molecule-sec

**Addition to Aromatic Rings = 0.1176 E-12 cm3/molecule-sec

Addition to Fused Rings = 0.0000 E-12 cm3/molecule-sec
OVERALL OH = 27.3476 E-12 cm3/molecule-sec
HALF-LIFE = 0.391 Days (12-hr day; 1.5E6 OH/cm3)
HALF-LIFE = 4.693 Hrs

.o * * Designates Estimation(s) Using ASSUMED Value (s) ..
————————————————— SUMMARY (AOP v1.90): OZONE REACTION-------—--—————-—

* % * * NO OZONE REACTION ESTIMATION * k k%
(ONLY Olefins and Acetylenes are Estimated)

Experimental Database : NO Structure Matches

Reactions with ozone
are estimated only for
olefins and acetylenes.
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HYDROWIN™ to Estimate Hydrolysis

What Does the HYDROWIN™ Model Do?

HYDROWIN™ estimates acid- and base-catalyzed rate constants for chemicals in certain classes
(esters, carbamates, epoxides, halomethanes, and certain alkyl halides). A chemical’s hydrolytic half-
life under typical environmental conditions is also determined. Neutral hydrolysis rates are currently
not estimated.

How are the model predictions useful in risk assessment?

Understanding a chemicals rates of hydrolysis (the breakdown of a chemical by its reaction with
water) will help the risk assessor estimate the concentration of the compound in treatment systems
and after it is released to surface water, and how long the chemical and/or it's hydrolysis products will
remain in water bodies after release. The chemical can be catalyzed (broken down) by acids
(hydronium) or bases (hydroxide ions).

Inputs

Chemical structure (entered as CAS RN and retrieved from the accompanying SMILECAS database;
SMILES notation; or drawn and saved as MDL). This program can be operated in a “Batch Mode” so
that many structures (as SMILES strings, CAS RNs, or MDL files) can be entered and run at one time.
Available measure data should be entered as well.

Outputs

“*Molecular weight and formula

«»Estimated hydrolysis at 25°C

+»Half-life at pHs 8 and 7

++*Chemical structure can be printed or saved as either MDL ISIS SKC file or MDL MOL file

Examples of Hydrolysis Values

CAS Number Chemical Hydrolysis 1/2 Life (yrs)
51796 Carbamic acid, 3326.534
ethyl ester
110383 Ethyl decanonate 7.7

Where Can | Get HYDROWIN™?

HYDROWIN™ has been incorporated into the EPI Suite™ which is available at
www.epa.gov/opptintr/exposure/docs/episuitedl.htm. If you download and install EPI Suite™ you can
run HYDROWIN™ as a stand-alone model by putting a shortcut to the HYDRONT.exe file on your
Windows Desktop.

Saving Output

Results can be printed when displayed. After results are displayed click on “Save Results” and you
can save results as a “.dat” file that can be opened using MSWord or WordPerfect. Output can also
be copied (click on “Copy”) through the Windows Clipboard. Structures can be saved as an ISIS
“.skc” file or through the Windows Clipboard. Further explanations are given in “Help” on the Results

page.
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HYDROWIN™ to Estimate Hydrolysis

Sample Output from the HYDROWIN™ Model

File Edit Structure Help

RESULTS:
SMILES
CHEM

MOL FOR:
MOL WT

fragment

INPUTS: CAS Number 110-38-3
(Ethyl decanonate)

CH:

Decanoic acid, ethyl ester

-|alx|

0O=C (OCC) CCccccececee
Decanoic acid, ethyl ester

Cl2 H24 02
200.32

ESTER: R1-C(=0)-0-R2
Kb hydrolysis at atom # 2:
Total Kb for pH > 8 at 25 deg C

Kb Half-Life at pH 8:
Kb Half-Life at pH 7:

library. Substitute(s) have been used!!!
or R4 fragments are marked with double asterisks "**".

* %

281.632 days

NOTE: Fragment(s) on this compound are NOT available from the

Rl: n-Octyl-
R2: -CH2-CH3

2.848E-002 L/mol-sec

2.848E-002 L/mol-sec

7.711 years

Substitute R1, R2, R3,
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BIOWIN™ to Estimate Biodegradation

What Does the BIOWIN™ Model Do?

BIOWIN provides estimates of biodegradability useful in chemical screening, including the likelihood of
passing a ready biodegradability test plus the approximate time required for a compound to biodegrade
in a stream. Biodegradation is the destruction of a compound by biota, typically microorganisms, in the
environment. Primary biodegradation is a change in molecular structure, and ultimate biodegradation is
the complete conversion of the molecule to CO2 and H20.

BIOWIN has 6 models. The linear and a non-linear regression models, called BIOWIN 1 and BIOWIN
2, are based on regressions against 36 preselected chemical substructures plus molecular weight of
experimental biodegradation data for 295 chemicals. The models correctly classified 90% of the
chemicals in their training set as rapidly or not rapidly biodegradable. BIOWIN 3 and BIOWIN 4
estimate the approximate time required for ultimate and primary biodegradation, respectively, of an
organic compound in streams. They are based on regressions of biodegradability estimates from a
survey of experts for a suite of 200 organic chemicals, against the same chemical substructures plus
molecular weight. BIOWIN 5 and BIOWIN 6 estimate the probability of passing the OECD 301C ready
biodegradability test (MITI-1 test). They are based on linear (BIOWIN 5) and nonlinear (BIOWING)
regressions of data from the Japanese MITI database against a modified set of chemical substructures
plus molecular weight. Results were slightly better for the nonlinear model.

The EPI Suite of models were developed by Syracuse Research Corporation. All six of the models
were developed under contract to the U.S EPA, OPPT, in support of Section 5 of TSCA.

How are the model predictions useful in risk assessment?

Whether a substance is readily biodegradable (RB) or not readily biodegradable (NRB) may have
significant economic and regulatory impact. For example, in the European Community (EC) it is an
important factor in classification and labeling under the dangerous substances directive. In the US, it is
one of a small number of environmental fate data requirements included in the voluntary High
Production Volume Chemical (HPVC) Challenge program. Applications in design and formulation of
safer chemical products (“green chemistry”) are also numerous because ready biodegradability is a
useful basis for comparing alternatives. Recent work has demonstrated that model “batteries”
consisting of BIOWIN3 and either BIOWINS or BIOWING6 can be quite successful in classifying
compounds as readily or not readily biodegradable; i.e. false positives for ready biodegradability are
significantly reduced in number as compared to any individual model.

Knowing the time approximate required for a chemical to be broken down will help the risk assessor
estimate the likely concentration of the chemical at various downstream locations and times after
release to surface water. BIOWIN3 provides this information, which can be used in a variety of ways
including serving as the basis for half-lives needed for running other models such as the PBT Profiler.

Chemicals with very long biodegradation times may be highly persistent in the environment IF they are
not subject to destruction by other processes such as photolysis, hydrolysis, etc.

Formal pass criteria for OECD ready biodegradability tests:

>60 % of theoretical CO, evolution or biochemical oxygen demand in 28 days (>50% is also likely to be
evidence of complete degradation of a compound, though this value is not formally recognized by the
OECD)

>70% loss of dissolved organic carbon (DOC) derived from test compound.
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General guidance for characterizing Examples of Biodegradation Values
biodegradation rates: CAS Number Chemical Ultimate Biodeg.
Rapid >60% in <7 days 60571 Dieldrin recalcitrant
Moderate > 30% in < 28 days 1912249 Atrazine months
Slow <30% in < 28 days 75092 Dichloromethane weeks-months
Very slow <30% in > 28 days 67641 Acetone weeks

67561 Methanol days-weeks
Inputs

CAS Registry Number or chemical structure in SMILES notation. When running models in the EPI
Suite, available measured data should be entered because this will give more reliable estimates.

This program can be operated in a “Batch Mode” so that many structures (as SMILES strings, CAS
RNs, or MDL files) can be entered and run at one time. Available measure data should be entered as
well.

Outputs

“*Molecular weight and formula

«+Predicted primary and ultimate biodegradation in hours, days, weeks, or months; also predicted, via
separate but linked models, the probability of rapid biodegradation using two different methods; also
predicted, via separate but linked models, the probability of passing a MITI-1 (OECD 301C) ready
biodegradability test

«»Chemical structure can be printed or saved as either MDL ISIS SKC file or MDL MOL file

Where Can | Get BIOWIN™?

BIOWIN™ has been incorporated into the EPI Suite™ which is available at
www.epa.gov/opptintr/exposure/docs/episuitedl.htm. If you download and install EPI Suite™ you can
run BIOWIN™ as a stand-alone model by putting a shortcut to the BIOWINNT.exe file on your
Windows Desktop.

Saving Output

Results can be printed when displayed. After results are displayed click on “Save Results” and you
can save results as a “.dat” file that can be opened using MSWord or WordPerfect. Output can also
be copied (click on “Copy”) through the Windows Clipboard. Structures can be saved as an ISIS
“.skc” file or through the Windows Clipboard. Further explanations are given in “Help” on the Results

page.

Important Notes

1. Remember that BIOWIN can be run using SMILES notations instead of CAS numbers.

2. If your chemical is not in the SMILECAS database, you will need to write the SMILES and run the
model using SMILES.

BIOWIN can be run as a part of the EPI Suite.

4. Biodegradation Probability > 0.5 from BIOWIN1 or 2 indicates “rapid biodegradation”; for
BIOWINS or 6, indicates | Readily Degradable.

5. Biodegradation Probability < 0.5 from BIOWIN1 or 2 indicates “not rapid biodegradation”; for
BIOWINS or 6, indicates | NOT Readily Degradable.

6. Biodegradation of “weeks” or faster from BIOWIN3 in combination with biodegradation probability
> 0.5 from BIOWINS5 (or BIOWING) is even more reliable in indicating | Readily Degradable

7. When running models in the EPI Suite, available measured data should be entered because this
will give more reliable estimates.
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BIOWIN™ to Estimate Biodegradation

Sample Output from the BIOWIN™ Model

File Edit Structure Help
INPUTS: CAS Number = 67561 (methanol)
RESULTS:
SMILES : ocC —_
CHEM Methanol H O C H 3
MOL FOR Cl H4 O1
MOL WT 32.04
——————————————————————————— BIOWIN v4.00 Results ----------—-—-
Linear Model Predlctlon Blodegrades Fast
Days- Weeks Methanol

-alx]

Days
Readily Degradable
Readily Degradable

Y
MITI Linear Model Predlctlon
MITI Non-Linear Model Prediction:

——————————— e ettt S ettt
TYPE | NUM | BIOWIN FRAGMENT DESCRIPTION | COEFF | VALUE
—————— o
Frag | 1 | Aliphatic alcohol [-OH] | 0.1587 | 0.1587
MolWt| * | Molecular Weight Parameter | | -0.0153
Const| * | Equation Constant | | 0.7475

RESULT | LINEAR BIODEGRADATION PROBABILITY &! | 0.8910
—————— B e B et e e e e
TYPE | NUM | BIOWIN FRAGMENT DESCRIPTION |
————— +--=—- o dommmm - +---=
Frag | 1 | Aliphatic alcohol [-OH] | |
MolWt| * | Molecular Weight Parameter | | -0.4550
RESULT | NON-LINEAR BIODEGRADATION PROBABILITY $l\ | 0.9752

A Probability

Greater Than or Equal to 0.5 indicates --> Biodeé§233§‘?act___-‘~
A Probablllty Less Than 0.5 indicates --> Does NOT Biodegrade Fast

___________ +____________________________________________+_________
TYPE | NUM | BIOWIN FRAGMENT DESCRIPTION
______ +_____+____________________________________________
Frag | 1 | Aliphatic alcohol [-OH]
MolWt| * | Molecular Weight Parameter
Const| * | Equation Constant
RESULT | SURVEY MODEL - ULTIMATE BIODEGRADATION é]'/'
______ +_____+____________________________________________
TYPE | NUM | BIOWIN FRAGMENT DESCRIPTION
______ +_____+____________________________________________
Frag | 1 | Aliphatic alcohol [-OH]
MolWt| * | Molecular Weight Parameter
Const| * | Equation Constant
RESULT | SURVEY MODEL - PRIMARY BIODEGRADATION et

5.00 -> hours
2.00 -> months

Result Classification:
(Primary & Ultimate)

4.00 -> days
1.00 -> longer

—————— B B et e et T e b

TYPE | NUM | BIOWIN FRAGMENT DESCRIPTION |

—————— e e el

Frag | 1 | Aliphatic alcohol [-OH] | |

Frag | 1 | Methyl [-CH3] | |

MolWt| * | Molecular Weight Parameter | |

Const| * | Equation Constant | | .
RESULT | MITI LINEAR BIODEGRADATION PROBABILITY Z| | 0/784

------ B et TS E e ———————

TYPE | NUM | BIOWIN FRAGMENT DESCRIPTION | VALUE

—————— e e e e

Frag | 1 | Aliphatic alcohol [-OH] | | 1.0041

Frag | 1 | Methyl [-CH3] | | 0.0194

MolWt| * | Molecular Weight Parameter | | -0.9250
RESULT | MITI NON-LINEAR BIODEGRADATION PROBABILITY % | 0.9324

A Probability Greater Than or Equal to 0.5 indicates --> Readily Degradable
A Probability Less Than 0.5 indicates --> NOT Readily Degradable

This chemical is
predicted to
biodegrade

completely in
days to weeks.

The 6 Models in
BIOWIN are:

T~~~ BIOWIN 1

/

BIOWIN 2

\

BIOWIN 3

BIOWIN 4

BIOWIN 5

BIOWIN 6

NN
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BCFWIN™ to Estimate Bioconcentration Factor

What Does the BCFWIN™ Model Do?

BCFWIN™ calculates the BioConcentration Factor and its logarithm from the log KOW. The
methodology is analogous to that for WSKOWWIN. Both are based on log Kow and correction factors.
A bioconcentration factor (BCF) is the ratio (in L/kg) of a chemical’'s concentration in the tissue of an
aquatic organism to its concentration in the ambient water, when exposure of the organism is to
waterborne chemicals only (l.e., not to chemical in the organism’s diet or sorbed to ingested particles).

The EPI Suite of models were developed by Syracuse Research Corporation. The BCFWIN Model was
developed under contract to the U.S. EPA, OPPT, in support of Section 5 of TSCA.

How are the model predictions useful in risk assessment?
Knowing the fish BCF helps the risk assessor predict the potential for a chemicals to bioaccumulate in
lipids (fatty tissue) of aquatic organisms.

Bioconcentration Potential
High > 5,000
Moderate 1,000 - 5,000
Low < 1,000

Relationship Between log KOW and Fish BCF

As log KOW increases the solubility in lipids increases. This generally means an increase in the
potential to bioconcentrate in aquatic organisms. This relationship begins to change around log KOW of
6. Above this value the situation is more complex because low water solubility limits the rate of uptake
by the exposed organism. This means equilibrium may take a very long time to be achieved in
bioconcentration studies, possibly too long to be practical. A result is that published data on BCF seem
to show that BCF drops with increasing log KOW above log KOW of about 6. Some experts say that
“true” bioconcentration potential continues to increase above log KOW ca. 6. Most likely, dietary
exposure becomes dominant and exposure to waterborne chemical insignificant (remember—
waterborne chemical only is a basic assumption for BCF to be valid!). What this really means is that no
simple “BCF/log KOW?” relationship applies at higher values of log KOW. That is, estimated BCF
from BCFWIN is best used only below log KOW ca. 6.

Inputs

CAS Registry Number or chemical structure in SMILES notation. When running models in the EPI
Suite, available measured data should be entered because this will give more reliable estimates.

This program can be operated in a “Batch Mode” so that many structures (as SMILES strings, CAS
RNs, or MDL files) can be entered and run at one time. Available measure data should be entered as
well.

Outputs

“*Molecular weight and formula
“+Estimated Log BCF
“Estimated log KOW

Examples of Bioconcentration Factor Values

CAS Number Chemical Log BCF
8001352 Toxaphene 4.5
12789036 Chlordane 4.8
60571 Dieldrin 3.7
108703 1,3,5-Trichlorobenzene 2.7
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Where Can | Get BCFWIN™?

BCFWIN™ has been incorporated into the EPI Suite™ which is available at
www.epa.gov/opptintr/exposure/docs/EPI Suitedl.htm. If you download and install EPI Suite™
you can run BCFWIN™ as a stand-alone model by putting a shortcut to the BCFWINNT.exe file
on your Windows Desktop.

Saving Output

Results can be printed when displayed. After results are displayed click on “Save Results” and
you can save results as a “.dat” file that can be opened using MSWord or WordPerfect. Output
can also be copied (click on “Copy”) through the Windows Clipboard. Structures can be saved
as an ISIS “.skc” file or through the Windows Clipboard. Further explanations are given in “Help”
on the Results page.

_alx

File Edit Structure Help

Sample Output From the BCFWIN™ Model Cl
Cl
Cl

Cl

cl Ccl
INPUTS: CAS Number 8001352 cl

(toxaphene) cl
Log Kow (estimated): 6.79

RESULTS: ToXaphene

Log BCF (v2.14 estimate): 3.75

SMILES : CLC(C(CL)C1lC2)C(C2(CL)CL) (Cl(C(CL)CL)CCL)CCL
CHEM : Toxaphene

MOL FOR: C10 H10 CLS8

MOL WT : 413.82

------------------ Bcfwin v2.14 --------——-——————————
Log Kow (estimated) : 6.79

Log Kow (experimental): 5.78

Log Kow used by BCF estimates: 5.78

Equation Used to Make BCF estimate:
Log BCF = 0.77 log Kow - 0.70 + Correction

Correction(s) : Value
No Applicable Correction Factors

Estimated Log BCF = 3.751 (BCF = 5631)

44 Edited January 2004




P2 Framework

STPWIN™ to Estimate Percent Removal in Wastewater Treatment

What Does the STPWIN™ Model Do?

STPWIN™ predicts the percent of a compound that will be removed from the waste water in
wastewater treatment. Values are given for the total removal and three contributing processes
(biodegradation, sorption to sludge, and stripping to air) for a standard system and set of operating
conditions. STP is “Sewage Treatment Plant” and POTW is “Publicly Owned Treatment Works”. Both
are names for utilities that treat waste water and usually discharge the treated water to nearby surface
water bodies.

How are the model predictions useful in a risk assessment?

Knowing how much of the chemical will be removed from the waste water during wastewater treatment
enables the risk assessor to predict how much of the chemical may be discharged by the POTW to
surface water and potentially affect aquatic life. How much chemical is discharged to surface water
may also affect subsequant uptake by humans via drinking water that is derived from surface water.

Inputs

Chemical structure (entered as CAS RN and retrieved from the accompanying SMILECAS database;
SMILES notation; or drawn and saved as MDL). This program can be operated in a “Batch Mode” so
that many structures (as SMILES strings, CAS RNs, or MDL files) can be entered and run at one time.
Available measure data should be entered as well.

Outputs
«+Estimated percent removal in wastewater treatment
+“+Overall chemical mass balance

Examples of Removal Rate Values

CAS Number Chemical Percent Removal
60571 Dieldrin 83.11
75092 Dichloromethane 56.91
50000 Formaldehyde 67.3
67641 Acetone 73.06

108952 Phenol 97.47

Where Can | Get STPWIN™?
STPWIN™ has been incorporated into the EPI Suite™ which is available at
www.epa.gov/opptintr/exposure/docs/episuitedl.htm.

Saving Output

Results can be printed when displayed. After results are displayed click on “Save Results” and you can
save results as a “.dat” file that can be opened using MSWord or WordPerfect. Output can also be
copied (click on “Copy”) through the Windows Clipboard. Structures can be saved as an ISIS “.skc” file
or through the Windows Clipboard. Further explanations are given in “Help” on the Results page.
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STPWIN™ to Estimate Percent Removal in Wastewater Treatment

Sample Output From the STPWIN™ Model m
o m|py

File Edit Structure Help
INPUTS: SMILES : c1ccccel

RESULTS:

SMILES : clcccecel

CHEM : Chemical B

MOL FOR: C6 H6

MOL WT : 78.11
Physical Property Inputs:
Water Solubility (mg/L): 1800
Vapor Pressure (mm Hg) : 95.3

Henry LC (atm-m3/mole) : =  ------
Log Kow (octanol-water): - -----—-
Boiling Point (deg C) : = ------
Melting Point (deg C) : = --=---- Chemical B

STP Fugacity Model: Predicted Fate in a Wastewater Treatment Facility

PROPERTIES OF: Chemical B

Predicted
cTTTTTTTTTTTT Removal Rate in -‘
Molecular weight (g/mol) 78.11 Waste Water
Aqueous solubility (mg/1l) 1800 Treatment is
Vapour pressure (Pa) 12705.6 69%

(atm) 0.125395
(mm Hg) 95.3
Henry 's law constant (Atm-m3/mol) 0.00555
Air-water partition coefficient 0.226978
Octanol-water partition coefficient (Kow) 134.896
Log Kow 2.13
Biomass to water partition coefficient 27.7793
Temperature [deg C] 25
Biodeg rate constants (h”-1) ,half life in biomass (h) and in 2000 mg{L MLSS (h):
-Primary tank 0.00 526.34 10000.00
-Aeration tank 0.00 526.34 10000.00
-Settling tank 0.00 526.34 10000.00

STP Overall Chemical Mass Balance:

g/h mol/h percent
Influent 1.00E+001 1.3E-001 100.00
Primary sludge 5.63E-002 7.2E-004 0.56
Waste sludge 5.46E-002 7.0E-004 0.55
Primary volatilization 1.25E-001 1.6E-003 1.25
Settling volatilization 1.10E-001 1.4E-003 1.10
Aeration off gas 6.54E+000 8.4E-002 65.43
Primary biodegradation 1.82E-003 2.3E-005 0.02
Settling biodegradation 1.76E-004 2.2E-006 0.00
Aeration biodegradation 2.35E-003 3.0E-005 0.02
Final water effluent 3.11E+000 4.0E-002 b;l.OG
Total removal 6.89E+000 8.8E-002 68.94
Total biodegradation 4 .35E-003 5.6E-005 0.04
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LEV3EPI™ Model to Estimate Fugacity

What Does the LEV3EPI™ Model Do?

The LEV3EPI Fugacity model is based on the LEVEL Il fugacity model, developed by Don Mackay of
Canadian Environmental Modelling Centre, Trent University, Ontario, Canada. LEV3EPI is a non-
equilibrium, steady-state multimedia fate model that provides screening level predictions of
environmental partitioning (percent in each media) of chemicals between air, soil, sediment, and water
under steady state conditions for a default model "environment"; various defaults can be changed by
the user. A risk assessor can use this model to estimate where a chemical is most likely to reside once
it has been released to the environment.

How are the model predictions useful in risk assessment?

If the risk assessor understands a chemicals potential environmental partitioning he/she can use this
information to manage the release scenario to minimize detrimental impacts to human health and the
environment.

Inputs

Chemical structure (entered as CAS RN and retrieved from the accompanying SMILECAS database;
SMILES notation; or drawn and saved as MDL). This program can be operated in a “Batch Mode” so
that many structures (as SMILES strings, CAS RNs, or MDL files) can be entered and run at one time.
Available measured physical/chemical properties and environmental half-lives should be entered (If not
available these properties will be estimated by EPISuite™ components.)

Outputs

«partition coefficients

+»Z values

«+fugacity of each medium

«»intermedia transport rates and D values

«*reaction and advection D values and loss rates

“*residence times or persistences (overall, reaction, and advection)

«*concentrations and amounts for each medium

“*summary diagram

«+charts of key results, "readme.txt" file with more detailed technical information in a zipped file.

Examples of Fugacity Values

CAS RN Chemical Persistence (hrs)
8001352 Toxaphene 4260
12789036 Chlordane 4730
60571  Dieldrin 3040
108703 1,3,5-Trichlorobenzene 791
108952 Phenol 290

Important Notes

Default emission rates are equal amounts (1,000 kg/hr) to air, soil, and water (direct discharges to
sediment are unlikely). The model treats a generic environment of 100,000 square km with 10% water;
90% soil surface; water depth 20 m; soil depth 20 cm; sediment depth 5 cm; atmospheric height 1000
m. The LEV3EPI™ model provides a representative environment about the size of the state of Ohio. It
is important to note, however, that the percent in each medium will change as a function of the size of
the compartments chosen. Moreover, the results of this model are calculated at steady state; a
condition that may not occur in the environment (on a global scale).
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LEV3EPI™ Model to Estimate Fugacity

Where Can | Get the LEV3EPI™ Model?

The LEV3EPI Fugacity model has been incorporated into the EPI Suite™ which is available at
www.epa.gov/opptintr/exposure/docs/episuitedl.htm. If you download and install EPI Suite™ you can
run LEV3EPI™ as a stand-alone model by putting a shortcut to the LEV3NT.exe file on your Windows
Desktop.

Saving Output

Results can be printed when displayed. After results are displayed click on “Save Results” and you
can save results as a “.dat” file that can be opened using MSWord or WordPerfect. Output can also be
copied (click on “Copy”) through the Windows Clipboard. Structures can be saved as an ISIS “.skc”
file or through the Windows Clipboard. Further explanations are given in “Help” on the Results page.

Sample Output From the LEV3EPI™ Model

Run with default emission rates which assumes equal rates to Air, Water, Soil. Sediment is part of the
water column.

Benzene (SMILES c1cccect)

Percent in each media Half-Life (hrs)
Air 38.0 209
Soil 14.0 900 - ol x|
Sediment 0.2 0 File Edit Structure Help

Level IIT Fugacity Model (Full-Output):

Chem Name : Chemical B
Molecular Wt: 78.11
Henry's LC : 0.00555 atm-m3/mole (Henry database)
Vapor Press : 87.2 mm Hg (MPBPVP™ program)
Log Kow : 2.13 (Kowwin program)
Soil Koc : 55.3 (calc by model)
Mass Amount Half-Life Emissions
(percent) (hr) (kg/hr)
Air 37.6 209 1000
Water 48.4 900 1000 .
Soil 13.8 900 1000 Chemical B
Sediment 0.202 3.6e+003 0
Fugacity Reaction Advection Reaction Advection
(atm) (kg/hr) (kg/hr) (percent) (percent)
Air 5.91e-010 627 1.89e+003 20.9 62.9
Water 8.65e-008 188 244 6.25 8.12
Soil 1.64e-007 53.4 0 1.78 0
Sediment 7.75e-008 0.196 0.0203 0.00652 0.000677
Persistence Time: 168 hr
Reaction Time: 579 hr
Advection Time: 236 hr

Percent Reacted: 28.9
Percent Advected: 71.1

Half-Lives (hr), (based upon Biowin (Ultimate) and Aopwin) :
Air: 208.7
Water: 900
Soil: 900

Sediment: 3600
Biowin estimate: 2.441 (weeks-months)

Advection Times (hr):
Air: 100
Water: 1000
Sediment: 5e+004
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Models to Estimate Hazard to Humans and the Environment

The HAZARD MODELS included in this section are:
“+*OncolLogic

+ECOSAR

+«+Screening for Non-Cancer Human Health Effects (not a computerized model,
but a step-wise screening protocol)

+PBT Profiler

Following are brief fact sheets providing information on the models OPPT has
developed and uses to estimate environmental fate of chemicals. Information
provided on each model includes:

“*What hazard endpoint does the model estimate?

“*What is significant about the hazard endpoint to risk assessment?

“*Why is knowing hazard properties important?

“*Why would | want to use the model?

“*What do | need to run the model?

“*What are the inputs and outputs for the model?
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Oncologic to Estimate Potential Carcinogenicity

What Does the OncoLogic Model Do?

Oncologic estimates the potential for a chemical to cause cancer in humans using the known
carcinogenicity of chemicals with similar chemical structures, information on mechanisms of action,
short-term predictive tests, epidemiological studies, and expert judgment. OncolLogic can tell the risk
assessor the potential for the chemical to cause cancer in humans (carcinogenicity) and help the
assessor determine if further testing of the chemical (bioassays) may be advisable.

How are the model predictions useful in risk assessment?
An understanding of the potential for the chemical to cause cancer helps the risk assessor estimate
the impact of the release of that chemical on the surrounding human population.

Inputs

+Class of chemical (fiber, polymer, metal, or organic compound)
“*Chemical structure

“*Functional groups present

“»Additional properties listed in Flow Diagrams for each module.

Outputs
“»*Summary of predicted concern level (high to low)
+“Line of reasoning for estimation

Important Notes

Oncologic users need: Good understanding of organic chemistry; Chemical class of the compound;
Certain physical and chemical properties of the compound

OncolLogic has modules to estimate carcinogenicity of 4 types of compounds: (1) Fibers, (2) Metals,
(3) Polymers, and (4) Organics

Where Can | Get OncoLogic?
Oncologic, developed by LogiChem under a cooperative agreement with USEPA, OPPT in support of
Sec. 5 of TSCA, can be obtained by contacting: Marilyn S. Arnott, Ph.D., LogiChem, Inc., PO Box

622, Narberth, PA 19072, Email: marnott@ptdprolog.net

Select

Using OncolLogic

Shown on the right is a Flow Diagram
for OncoLogic. Each of the 4 modules
shown has a detailed flow diagram
which is presented on the
following pages.

Inputs: Chemical Information
Requested by Module
(See Following Flow Diagrams
for Specific Module Inputs)

!

Justification Report
is Displayed
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Evaluate in
another ONCO
Module

P2 Framework

OncolLogic Model Flow Diagram - Fibers

Enter:
Chemical's Unique
File Name*

!

Enter:
Chemical's Unique
Substance ID*

:

Enter:
Water Solubility
(Y/N/Unk)

i

Enter: Diameter (microns)
Length (microns)
High Density Charge? (Y/N/Unk)

Additional Properties+ (if known)
Additional Moieties# (if known)

.

Enter:
Manufacturing
Process

Select:
Standard Evaluation
or Worst Case
Scenario

Justification Report
is Displayed

Inputs Needed for Fibers
Evaluation:

Water solubility (yes/no)
Diameter (microns)
Length (microns)

Additional Inputs Needed for
Refining the Evaluation Are:

Presence of electrical charge
Properties
Flexibility
Durability
In vivo biodegradability
Surface characteristics
Splitting properties
Moieties
High molecular weight polymer

Low molecular weight organic
moiety

Metals or metalloids
Manufacturing process
Use scenario

*NOTE: The chemical’s file name
and substance ID are unique names
that the user enters. The chemical’s
file name is limited to 8 characters.
The program will take up to 240
characters for the chemical’'s
substance ID.
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Sample Output from OncolLogic Fibers Justification Report

INPUTS:

Chemical file name = Fiber1 High density charge = Unk
Substance Id = Fiber1

Additional properties:

Water soluble = No Durability v

Diameter = 0.1 - 0.5 microns

Moieties = none Median(s) =0
Manufacturing process = Crystallization Length = 1 -3 microns
Scenario evaluation = Standard Aspect ratio =0

Justification Report is saved in ONCO dir. as ASCII file as “Chemical file name.JST”

RESULTS:
SUMMARY:
Code Number: Fiber1
Substance Id: Fiber1

The final level of this fiber-type substance is HIGH.

JUSTIFICATION:
STANDARD EVALUATION

The unifying concept of fiber carcinogenisis is the Stanton Hypothesis. This hypothesis
states that the dimensions of a fiber are the major criteria for establishing the concern for
its carcinogenic potential.

The STANDARD evaluation is the accepted method for determining the carcinogenic
potential of a fiber. It is based on the median diameter and length. The distribution of
dimensions is assumed to be uniform. When a range is entered, the program calculates
the median as the average of the high and low values.

Since the diameter of the fiber is equal to or greater than 0.25 microns and less than 1.5
microns, and its aspect ratio is greater than 5 and not more than 32, the initial level of
concern for carcinogenic potential of this fiber is MODERATE.

Naturally occurring fibers and synthetic fibers that are manufactured through a
crystallization process are assumed to have strong electron donor/basic sites on their
surface, since these conditions provide time for orderly build-up of surface structure. This
increases the level of concern to HIGH-MODERATE.

The fiber exhibits the following property or properties: durability. These characteristics
make minor modifications to the concern level and many are inter-related. Thus,
regardless of the number of these characteristics the fiber exhibits, the final level of
concern is increased by only one step to HIGH.

The final concern for this fiber-type substance is HIGH.
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OncolLogic Model Flow Diagram - Polymers

Enter: Chemical's Unique File
Name and Substance ID

v

Answer Question on Covalently
Linked Repeating Subunits

v

Answer Question on
Residual Monomers

% Inputs Needed for Polymers Evaluation:
Answer Questions on

Low Molecular Weight Species

Molecular weight

% Water solubility and behavior in water

Polyfunctional behavior
Answer Question on v

Metals/Metalloids Hyperplastic effects

% Possible Ingestion

Answer Question on Information on chemical structure/properties,

Cross-linking including presence of:

% Covalently-linked units

Answer Question on Residual monomer

Reactive Functional Groups Residual functional groups
(RFGs)

Low molecular weight species

v

Answer Question on _
Water Solubility* Cross-linkages

Metals or metalloids

% Reactive functional groups

. Internal releasable subunits
Answer Questions on

Polyfunctionality (RFG equivalent Terminal/pendant releasable subunits
weight, interjunction distance)

v

Answer Question on
Hyperplasitc Effects

*If water solubility is in ppm, convert to
percent by dividing the number by 10,000. If
water solubility is unknown, enter O.

v

Answer Question on
Ingestion

v

Answer Question on
Releasable Subunits

v

Justification Report is Displayed
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Sample Output from OncolLogic Polymers Justification Report

INPUTS:

Chemical file name

Substance Id

Molecular weight

Covalently linked units

Residual monomers >2%

Low MW species (<500) present
Polymer reactive functional groups (RFGs)
RFGs present

Oxygen RFG

Additional RFGs present
Metals/Metalloids present
Crosslinkages present

Polymer RFGs present

Identify Polymer RFG

Oxygen RFG

Additional RFGs present

Water solubility as percent weight
Polyfunctional

Functional groups equivalent. wt.
Interjunction distance
Hyperplastic effects

Absorption into soft tissue
Ingestion possible

Internal release subunits
Terminal pendant subunits

Polymer1

Polymer substance A
1,100

Yes

No

Yes

Yes

Oxygen

Epoxide (unsubstituted)
No

No

No

Yes

Oxygen

Epoxide (unsubstituted)
No

0.2

Yes

550

Yes

No

Unknown

Yes

No

No

Justification Report is saved in ONCO directory as ASCI| file as “Chemical file name.JST”

RESULTS:
SUMMARY:
CODE NUMBER: polymer1

SUBSTANCE ID: polymer substance A

The final level of carcinogenicity concern for this polymer is LOW MODERATE.

Based on the reactive functional group Epoxide (unsubstituted), the level of concern for the low

molecular weight species LOW MODERATE.

CAUTIONARY NOTES:

1. Plasticizers and other additives, if present, should be evaluated separately in the Organics

Subsystem.

2. Counterions of polymers with ionic backbones should be evaluated separately.

Continued on next page
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Sample Output from OncoLogic Polymers Justification Report

Continued from previous page
JUSTIFICATION:

Because the substance consists of covalently linked repeating units and has a molecular weight
greater than or equal to 1000, the substance is classified as a high molecular weight polymer.

Since the polymer contains less than 2% residual monomer(s), the carcinogenicity concern for any
residual monomers is LOW.

The polymer contains low molecular weight species (>2% below 500), with a reactive-functional-
group-bearing sidechain. The level of carcinogenicity concern for the low molecular weight species
is based on the reactive functional group: Epoxide (unsubstituted).

The level of carcinogenicity concern for the low molecular weight species is LOW MODERATE.
The polymer is not cross-linked.

Since the percent water solubility is greater than or equal to 0.1%, the polymer is considered to be
soluble in water.

The reactive functional group (RFG) which was used during the evaluation of the polymer is: Epoxide
(unsubstituted).

This water soluble polymer is polyfunctional. Based on the expert-assigned inherent carcinogenic
potential of the RFG(s) that you have entered and the entered information on the functional group
equivalent weight of 550 daltons, which is low enough to cause concern, and the interjunction
distance of less than ten atoms, which is within the favorable distance for potential cross-linking, the
RFG which is retained for the evaluation of the polymer is Epoxide (unsubstituted).

Since this polymer has been demonstrated not to cause (or is not known to have caused)
inflammatory and/or hyperplastic changes, carcinogenicity concerns arising from these
pathophysiological changes can be eliminated.

The RFG which is contained in this polymer is known to be stable in solution or as an emulsion in
water. The current level of carcinogenicity concern based on the RFG is retained.

The water soluble polymer has a molecular weight less than or equal to 5,000. The polymer contains
reactive-functional-group-bearing sidechains but has not (or is not known to have) demonstrated an
ability to be absorbed and to accumulate in soft tissue. Therefore, the level of carcinogenicity
concern for this polymer is LOW MODERATE.

The final concern for this polymer is LOW MODERATE.
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Oncologic Model Flow Diagram - Metals

Enter: Chemical's Unique File
Name* and Substance ID *

v

Is Chemical Radioactive, or Does
it Contain Radioactive
Metals/Metalloids ?

\
No

i

Anw er Questions on
Metals/Metalloids Present:
Select: Metals Present
Is Metallized Dye Present
Enter Metal Classification
Enter Oxidation State

v

Answ er Question on
Water Solubility*

v

Answ er Question on
Crystalline Lattice

v

Enter Expected Routes of
Exposure

v

Answ er Question Organic Moiety

v

Justification Report is Displayed

Yes

Analysis ends
here. Program
does not evaluate
radioactive
compounds.

Inputs Needed for Metals Evaluation:
Chemical structure

Radioactivity

Presence of metallized dye or pigment
Metal classification

Oxidation state

Water solubility

Crystalline lattice present?

Routes of exposure expected

Organic moiety under physiological
conditions

* If water solubility is in ppm, convert to
percent by dividing the number by 10,000
If water solubility is unknown, enter 0.
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Sample Output from OncolLogic Metals Justification Report

INPUTS:

Chemical file name = Crystal Oxidation state = Hexavalent
Substance Id = Crystal Water solubility = Sparingly soluble
Radioactivity = No Crystalline lattice = Yes

Metals present = CrandZr Route of exposure = Inhalation
Metallized dye or pigment = No Organic moiety = No

Metal classification Inorganic or other comp.

Justification Report is saved in ONCO directory as ASCI! file as “Chemical file name.JST”

RESULTS:

Code Number: crystal
Substance Id: crystal

SUMMARY:

The final level of concern for this Cr-containing inorganic or organic compound, when the
anticipated exposure is via the inhalation route, is HIGH.

JUSTIFICATION:

Since this substance contains more than one metal, Cr, Zr, the system has considered all
metals present. The level of concern and the line of reasoning are based on the metal which
provides the highest level of carcinogenicity concern. When more than one metal gives the
same highest level of concern, the line of reasoning is given for only one of the metals.

In general, virtually all Cr-containing compounds are of some carcinogenicity concern unless
they can be clearly shown to be not bioavailable. Exposure to these compounds by inhalation
or injection is of greater concern than exposure by the oral or dermal route.

The carcinogenic potential of inorganic chromium compounds is affected by their oxidation
state, crystallinity, and solubility, which affect the extent of compound uptake by cells.
Hexavalent compounds are more easily taken up by cells than trivalent; and crystalline
compounds are more easily taken up than amorphous compounds. Sparingly soluble and
insoluble compounds are more likely than soluble compounds to be retained at the site of
exposure, and thus have more of an opportunity to be taken up by the cells. Organic chromium
compounds containing a Cr-C covalent bond are treated as inorganic compounds because the
Cr-C covalent bond is expected to be easily hydrolyzed in aqueous solution.

Since the substance is a(an) inorganic or organic compound, and the oxidation state of
chromium is hexavalent, and exposure to this sparingly soluble, crystalline substance is
expected to be by the inhalation route, the level of carcinogenicity concern is HIGH.

The final level of concern for this Cr-containing inorganic or organic compound, when the
anticipated exposure is via the inhalation route, is HIGH.
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OncolLogic Model Flow Diagram - Organics

New or Previous
Evaluation?

v

Enter: Chemical's Unique
File Name*

v

Select: Organic Class

v

Enter: Chemical's Unique
Substance ID *

v

Select: Aromatic
Amine-related Compound

v

Answer Question on
Amine-generating Groups

v

Select: Aryl Rings

v

Is Chemical (CAS No.,
name, structure) in
Database?

!

Build Structure by Adding
Groups Present: Rings,
Heteroatoms, Intercyclic

Linkages, Subunits

.

Justification Report is
Displayed

Inputs Needed for Organics Evaluation:
Organic chemical class
CAS number/Chemical name (if listed)
Molecular structure, including presence of:
Rings
Functional groups
Linkages
Substituents

NOTE:

*The chemical’s file name and
substance ID are unique names that
the user enters. The chemical’s file
name is limited to 8 characters. The
program will take up to 240
characters for the chemical’'s
substance ID.
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Sample Output from OncolLogic Organics Justification Report

INPUTS:

Chemical file name = Amine1 Structure building:

Organic class = Aromatic amine Select:

Substance Id = Aromatic amine#1 - Build

Aromatic-related compound class = None - Add

Amine-generating group = Yes - Substituents

Aryl rings selected: - Alkoxy (-OCHyz)
6-member rings = 1 - Amine-generating group (NOj)
Heteroatoms = No - Other (Br)

Answers are correct

RESULTS: NO

Br

Justification Report is saved in ONCO directory as ASCII file as “Chemical file name.JST”
SUMMARY

Code Number: Amine1 Substance Id: Aromatic Amine#1
The level of carcinogenicity concern for this compound is HIGH-MODERATE.
JUSTIFICATION:

In general, the level of carcinogenicity concern of an aromatic amine is determined by considering the
number or rings, the presence or absence of heteroatoms in the rings; the number and position of
amino groups; the nature, number and position of other nitrogen-containing ‘amine-generating
groups;” and the type, number and position of additional substituents.

Aromatic amine compounds are expected to be metabolized to N-hydroxylated/N-acetylated
derivatives which are subject to further bioactivation, producing electrophilic reactive intermediates
that are capable of interaction with cellular nucleophiles (such as DNA) to initiate carcinogenesis.

Nitro groups of aryl compounds can be reduced by nitro reductase to amino groups yielding aromatic
amine compounds. The evaluation of this compound proceeds as if the nitro group were a free amine

group.

An aromatic compound containing one benzene ring, one amino group, and one methyl or methoxy
group ortho- to the amino group, has a carcinogenicity concern of HIGH-MODERATE.

The additional chloro and/or bromo group(s) generally raise(s) the level of concern, but they also
impose an upper limit of HHGH-MODERATE on the concern level of the compound. Therefore, the
level of concern remains HIGH-MODERATE.

The final level of carcinogenicity concern for this compound is HIGH-MODERATE.
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Screening for Non-cancer Human Health Effects in the Absence of Data

The P2 Framework models predict aquatic hazard (ECOSAR and the PBT Profiler), cancer hazard
potential of chemicals (OncolLogic), and identify structures present described in EPA’s Chemical
Categories (PBT Profiler). As currently constructed, the does not address all biological endpoints. The
“Screening for Non-cancer Human Health Effects” protocol is provided as one method for screening
chemicals of concern for non-cancer health effects in the absence of data. The protocol adheres to the
scientifically accepted data hierarchy, and follows that used by EPA’s Risk Assessment Division in the
estimation of non-cancer health effects of PreManufacture Notices (PMNs) under TSCA. As described
in an earlier section of this manual, EPA has more than 20 years experience reviewing chemicals in
the absence of data.

Data Hierarchy

* » * Highest Quality: Validated measured data from a well designed laboratory study are always
preferred.

* » Analog Data: When data are not available, data on a close analog may be used. Analog must be
identified by a qualified chemist.

* Predicted Data: If no data on the chemical or the analog can be located, data may be predicted by
appropriately using scientifically sound models.

If Testing Becomes Necessary

If measured data are not available, predictive models -
can not be used, and a decision is made to conduct STEP 1. Identify Measured Data
testing, the screening process described here can on Chemical Analog

help identify the most relevant properties, effects,
and exposures, and help determine which tests may
be necessary to fully characterize the chemical(s).

When deciding on testing, or reviewing test data, STEP 2. Determine If Chemical /
consideration should be given to the test species, Analog Has Familiar and
route of exposure, and quality of the data. Well Understood
Information on these aspects can be found in Structure(s)

OPPTS’ harmonized test guidelines developed for
testing chemicals under TSCA and Federal
Insecticide and Rodenticide Act (FIFRA)
www.epa.gov/opptsfrs/home/testmeth.htm Relevant STEP 3. Search Online for
guidelines include: #835 (Fate, Transport and Measured Data
Transformation), #850 (Ecological Effects), #870
(Health Effects), and 880 (Biochemicals). Additional
reliable test guidelines are the Organization for
Economic Cooperation and Development (OECD)

Screening Information Data Sets (SIDS), which are STEP 4. Use Scre:ening Models
described at www1.0ecd.org/ehs/guide/index.htm Appropriately Applied to
and www.epa.gov/chemrtk/sidsappb.htm. When Predict Data

characterizing potential risk of the chemical of
concern, EPA’s Risk Assessment Guidelines
(located at http://www.epa.gov/ncea/rafpub.htm)

can provide information on assessing risk. STEP 5. Toxicologist Reviews
Data and Estimates
Screening for Non-cancer Human Health Effects Concern Level

The steps in this protocol are illustrated to the right.
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Screening for Non-cancer Human Health Effects in the Absence of Data

STEP 1. Locate Measured Data on Chemical / Analog
Data on the following properties should be located. Suggested data sources are included in Appendix
B of this document.

<Physical / Chemical Properties «»For Surfactants _ -
<Fate Properties =Cmc and Krafft temperature (ambient conditions)
*Biodegradation “ForSolids
=Media half-lives =Particle size distribution
=Metabolites/break down products -Meltlpg p0|.nt. _ N .
#Biochemical Transformation Potential “+Aquatic Toxicity: Chronic and acute toxicity to fish,
=Reaction intermediates or reaction products invertebrates, algae

“*For Polymers
=Number average molecular weight
=% below MW of 500 and % below MW of 1,000
=MW distribution, if available

STEP 2. Determine If Chemical / Analog Has Familiar and Well Understood Structure(s)
++Check whether chemical belongs to one of EPA’s New Chemicals Program Chemical Categories,
available at www.epa.gov/oppt/newchems/chemcat.htm

«+*Chemicals Causing Local Effects are listed in Appendix D. Chemicals Causing Systemic Effects are
listed in Appendix E. (Lists are not intended to be exhaustive.)

“*Polymers (high MW chemicals) may not be toxic to fish as they are often too large to cross most
biological membranes, however certain types of polymers may present human health concerns. EPA
has concern for three types of polymers with MW >10,000. These are (a) soluble, (b) insoluble/non-
water absorbing ("non-swellable"), and (c) water absorbing ("swellable"), describes at
www.epa.gov/opptintr/newchems/hmwtpoly.htm) and included in Appendix F.

STEP 3. Search Online for Measured Data

Measured data may be available in reference or online sources. The source of any data submitted
should be provided. The test species and test quality should considered as well. There are many
reference and online sources of human health effects data. Appendix B provides reference and online
data sources, however, these lists are not intended to be exhaustive. Readers are encouraged to
conduct their own online searches.

STEP 4. Use Screening Models, Appropriately Applied, to Predict Data

Many screening models are available that predict human health effects. One online aid to identifying
appropriate models that predict the desired endpoints is OECD’s Database on Chemical Risk
Assessment Models at http://webdomino1.oecd.org/comnet/env/models.nsf.

Before any screening model is used, it is essential that the assessor determine the appropriateness of
that specific model for evaluating the chemical(s) of concern. Not all models can evaluate all classes
of chemicals. In addition, model results must be interpreted with caution. Consult the specific model’s
User Guide for information on appropriately using the model, and always provide the specific model
used to predict the properties and effects submitted.

Once the appropriate models have been identified, and the chemical has been evaluated, the
predictions should be evaluated carefully. Once this has been done, the assessor can summarize the
significance of potential hazards.
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Screening for Non-cancer Human Health Effects in the Absence of Data

STEP 5. Toxicologist Reviews Data and Estimates Concern Level
An experienced toxicologist should review the predicted data and set a concern level. Following is
general guidance for setting concern levels, used by EPA in screening new chemicals under TSCA:
“HIGH CONCERN

= Evidence of adverse effects in humans

= Conclusive evidence of severe effects in animal studies
“+MODERATE CONCERN

= Suggestive animal studies

= Analogue data

= Chemical class known to produce toxicity
“LOW CONCERN

= No concern identified
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ECOSAR to Estimate Aquatic Toxicity

What Does the ECOSAR Model Do?

ECOSAR (Ecological Structure Activity Relationships) estimates the aquatic toxicity of a chemicals
used in industry and discharged into water. The program uses Structure Activity Relationships (SARs)
to estimate a chemical's acute (short-term) toxicity and, when available, chronic (long-term or delayed)
toxicity. ECOSAR can predict the potential toxicity of the chemical to plant and animal live in the water
body. The model uses measured data to predict toxicity of chemicals lacking data.

How are the model predictions useful in risk assessment?
An understanding of the chemical’s aquatic toxicity helps the risk assessor estimate if the release of the
chemical will adversely affect aquatic biota and the aquatic ecosystem.

Inputs

CAS number or chemical structure in SMILES notation, log KOW predicted by ClogP*, and measured
values for log Kow, WS, and MP should be entered if available. *ClogP predictions of log KOW should
be entered because most SARs in ECOSAR were developed using KOW values predicted using ClogP.
ClogP is a program developed by BioByte (www.biobyte.com). ClogP values are fairly consistent with
EPI Suite™ values, however, ClogP values should be entered if available. All SARs in ECOSAR are
being recalculated using EPI Suite™ log Kow values.

Outputs

Acute (48-hr or 96-hr) and Chronic (14-day, 16-day, or 30-day) values in mg/L (ppm) for fish,
invertebrate (Daphnids), and green algae are provided. SAR Chemical Class is given. Log Kow cutoff
values for the SARs used are provided so that the user can determine if the values are reliable. If the
chemical is not soluble enough to reach effects concentrations (referred to as “No Effects at Saturation
or NES”) this is also indicated.

Saving Output

Results can be printed when displayed. After results are displayed click on “Save Results” and you can
save results as a “.dat” file that can be opened using MSWord or WordPerfect. Output can also be
copied (click on “Copy”) through the Windows Clipboard. Structures can be saved as an ISIS “.skc” file
or through the Windows Clipboard. Further explanations are in “Help” on the Results page.

Important Notes
++ECOSAR users should have some knowledge of environmental toxicology and organic chemistry.
+»The current version of ECOSAR can not be used to estimate toxicity of certain chemical classes, for
example: charged dyes, polymers, inorganics, or organometallics.
+The latest version of ECOASR - the “G” version — is incorporated into the EPI Suite™ of models.
*»The “HELP” screens in ECOSAR contain useful information, including:

=Help writing SARs =SAR equations

=L ist of SARs programmed into ECOSAR =ECOSAR Chemical Class List

Where Can | Get ECOSAR?

The latest version of ECOSAR (v.099g) can be downloaded at no cost from EPA, OPPT New
Chemicals Program web site: http://www.epa.gov/oppt/newchems/21ecosar.htm This version of
ECOSAR has been incorporated into the EPI Suite™.

ECOSAR User Manual, “ECOSAR: A Computer Program for Estimating the Ecotoxicity of Industrial
Chemicals (EPA-748-R-93-002), and Estimating Toxicity of Industrial Chemicals to Aquatic Organisms
Using Structure Activity Relationships” (EPA-748-R-93-001). For a copy contact EPA’s National Center
for Environmental Publications and Information 800-490-9198, www.epa.gov/ncepihom/index.htm

66 Edited January 2004




P2 Framework

ECOSAR to Estimate Aquatic Toxicity

=[Py

File Edit Functions BatchMode ShowStructure Special Classes Help

Previous | Get User | Save Userl CAS Inputl Calculate |

. [cfcceel)(c)C Inputs:
Enter SMILES: CAS 108-88-3
Melting Pt 25.0
WS 573.1

Enter NAME: Benzene, methyl- Log Kow 2.540 (ClogP)

Measured Log KOW  2.73

CAS Number: |000108-88-3

A
Chemical ID 1: .\ Measured Water Sol (mgi/L): [573.1
Chemical ID 2: \ Melting Point (deg C): |25.00

Chemical 1D 3:

Log Kow: (2.540 \ Measured Log Kow: [2.730

Either the structure in SMILES or

— the CAS number must be entered to
Il Ecowin Results run the program. _ ||:|| X|

Print Save Results Copy Remove Window Help

%
SMILES : c(ccecel)(el)C —l
CHEM  : Benzene, methylq The results may be Printed, Il Structure |:|| X
CAS Num: 000108-88-3 Saved to a file, or Copied to e _I
ChemID1: the Windows clipboard and = The structure is shown in a
g:::igg pasted into another Windows separate window and can be

MOL FOR: C7 H8 Program, such as MS Word. saved as a MOL file.

MOL WT : 92.14

Log Kow: 2.54 (User entered)

Melt Pt: 25.00 deg C

Wat Sol: 573.1 mg/L (measured) CH,

ECOSAR vB.99g Class(es) Found

Neutral Organics

Benzene, methyl-

ECOSAR Class Organism Duration End Pt mg/L (ppm)
Neutral Organic SAR : Fish 14-day LCS0 41.891
(Baseline Toxicity)

Neutral Organics : Fish 96-hr LCS0 21.225
Neutral Organics : Fish 14-day LCS0 41.891
Neutral Organics : Daphnid 48-hr LCS0 23.608 v|
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ECOSAR to Estimate Aquatic Toxicity

Results from the ECOSAR Model

SMILES : c(ccecl) (c1)C |
CHEM : Benzene, methyl- Standard toxicity profile used by EPA for
CAS Num: 000108-88-3 freshwater species (mg/L or ppm):
ChemID1: Acute effects  Duration Endpoint
gﬁ:ﬁgg : fish 96-h LC50
: daphnid 48-h LC50
ﬁgi ggRj gz Iilg green algae 96-h EC50
Log Kow: 2.54 (User entered) thromc effects Duration Endpoint
. ish 30-d ChVv
Melt Pt: 25.00 deg C daphnid 16-d EC50 or ChV
Wat Sol: 573.1 mg/L (measured) P
green algae Chv
ECOSAR v0.99g Class(es) Found
Neutral Organics
Predicted
ECOSAR Class Organism Duration End Pt mg/L (ppm)
Neutral Organic SAR : Fish l4-day LC50 41.891
(Baseline Toxicity)
Neutral Organics : Fish 96-hr LC50 21.225
Neutral Organics : Fish l4-day LC50 41.891
Neutral Organics : Daphnid 48-hr LC50 23.608
Neutral Organics : Green Algae 96-hr EC50 15.225
Neutral Organics : Fish 30-day Chv 2.983
Neutral Organics : Daphnid 16-day EC50 1.533
Neutral Organics : Green Algae 96-hr Chv 2.080
Neutral Organics : Fish (SW) 96-hr LC50 6.313
Mysid Shrim 96-hr LC50 4.163
H-M-L Levels (mg/L or ppm) Y P mg/kg (ppm)
dry wt soil
ACUTE CHRONIC oy
q o Earthworm 1l4-da LC50 386.488
High <1 High < 0.1 Y
_ _ tes: Chemical may not be soluble
Mod. =1-100 Mod. =0.1-10 e this predicted effect.
acute toxicity log Kow cutoff: 5.0
Low > 100 Low > 10 toxicity log Kow cutoff: 6.4
log Kow cutoff: 8.0
| M outoft. 10000 S~— | These SARs are not _va':id
. igher
Setting concern levels: u%off
High Concern = Any Acute value <1 mg/L Chronic < 0.1 mg/L)

Mod. Concern = Lowest of the 3 is > 1 and <100 mg/L (Chronic >0.1 and

<10.0 mg/L)
Low = All 3 are > 100 (Chronic > 10.0 mg/L), or there are No Effects at
Saturation (occurs when water solubility of the chemical is higher

than an effect concentration).

Interpreting the Results from ECOSAR

Determining concern concentration (CC): CC is the lowest ChV divided by an uncertainty
factor (assessment or safety factor) of 10. In order to be conservative and because the
uncertainty (or assessment) factor is one significant digit, the CC will be rounded up to be one
significant digit e.g., a CC of 175 will be rounded up to 200.
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PBT Profiler — Estimations of Persistence, Bioaccumulation, and Toxicity

What Does the PBT Profiler Model Do?
The PBT Profiler is a no cost, online PBT screening methodology. It estimates PBT Profiler
environmental persistence (P), bioconcentration potential (B), and aquatic

toxicity (T) of discrete chemicals based on their molecular structure. It is A Compon’ent of
Internet-based and there is no cost for use. When the user accesses the OPPT's

PBT Profiler on the Internet, the program prompts the user to enter the P2 Framework
CAS Registry Numbers (RNs) of chemicals under consideration. The PBT Assessing Chemicals
Profiler is linked to a database containing the CAS RNs and the associated in the Absence of
chemical structures for over 100,000 discrete chemical substances. If the Data

CAS RN is in the database, the PBT Profiler will translate the CAS RN into a chemical structure, predict
the PBT characteristics, and provide a PBT profile in an easy to understand format. A drawing program
is available so that the user can draw and enter the structure if the CAS RN is not in the database. The
structure can also be entered as a SMILES Notation. The PBT Profiler compares the results of a profile
with the PBT criteria established for Premanufacture Notices (PMNs) submitted under section 5 of
TSCA,; and the final rule for reporting chemicals under the Toxic Chemical Release Inventory (TRI),
under section 313 of the Emergency Planning and Community Right-to-Know Act (EPCRA).

How are the model predictions useful in risk assessment?

Persistent, bioaccumulative, and toxic pollutants (PBTs) are highly toxic, long-lasting substances that
can build up in the food chain to levels that are harmful to human and ecosystem health. They are
associated with a range of adverse human health effects, including effects on the nervous system,
reproductive and developmental problems, cancer, and genetic impacts.

Inputs

++CAS number or chemical structure in SMILES notation

++Structure can be drawn using an integrated drawing program

Outputs

A sample output showing the three tiers of output is provided below. Each tier increases in detail.
These three levels are:

1. PBT Summary given in a color coded format, with green indicating no criteria exceeded, orange
indicating criteria are exceeded, and red indicating criteria are greatly exceeded. If P, B, AND T are
any combination of red or orange the chemical may be a PBT. In the example below, trichlorophenol,
which is PBT, P is orange, B is green, and T is red, is not a potential PBT.

2. Detailed Results which gives % in each media, media half-lives; BCF; and fish chronic toxicity.

3. P2 Considerations and More Information is a link to additional detailed information on the
chemicals predicted environmental fate, BCF, and toxicity that can be useful for the management of the
release of the chemical to the environment and to control exposures and potential risk.

Persistence ¢ Green> Bioaccumulation Toxdicity

N
95-95-4 Phenol, 2,4,S—tlig:hlor0—

seeeeeennns . ] } N or-—
iOrange: PBT Profiler Estimate = PBT, ——.
Secedpensens % eccesssscscsssscsesssscesssscessssccsssssssssssne - ................... [ ) L= . Qree‘n P
.. HalfLife  Percentin A ~ /7" Fish ChV
Media .. (days) Each Medium . BCF/ {mg/1)
! ; e —
Water . ® - 13% ; 5% 10.053 1
Seil ° e 54 Il _ 7 TTTT
[———~n -
Sediment 1 540 : 294 ] e E

| -
Aijr 1 7.5 ) 1% I
osbenr T
~~~~~ |Red:

P2 Considerations and more information
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PBT Profiler — Estimations of Persistence, Bioaccumulation, and Toxicity

Examples of PBT Summary Predicted Values

CAS RN Chemical PBT Summary

50-01-1 Guanidine hydrochloride PBT (not a potential PBT)
447-53-0 1,2-Dihydro-naphthalene PBT (not a potential PBT)
95-95-4 2,4,5-Trichloro-phenol PBT (not a potential PBT)
8001-35-2 Toxaphene PBT (a presumptive PBT*)

*Note: Toxaphene, and other chemicals is listed as PBTs in EPA's final rule on Persistent,
Bioaccumulative, and Toxic Substances, are flagged by the PBT Profiler, and the user is advised that
this chemical has been listed as a PBT by EPA.

Criteria Used by The PBT Profiler
Persistence and Bioaccumulation criteria are based on EPA policy statements published in the Federal
Register:
“*New PBT category for PMNs submitted under TSCA sec. 5
«*Final rule concerning reporting under Toxics Release Inventory (TRI) under sec. 313 of the
Emergency Planning and Community Right-to-Know Act (EPCRA):
=Adding several PBTs to the list of those requiring reporting
=L owering reporting thresholds for certain PBTs already on TRI.The PBT profiler uses a
different set of criteria to highlight chemicals that may be toxic.
Toxicity Criteria are those used by EPA's New Chemical Program for Fish Chronic toxicity. Potential
human toxicity is identified based on Chemical Categories. If the chemical being screened has
structures identified and described in this document, the human health concerns of those structures
are provided in the results screen.

CRITERIA used by The PBT Profiler
PERSISTENCE Not Persistent Persistent
Water, soil, sed.* <60d >60d | >180d
Air? <2d >2d
BIOACCUMULATION | Not Bioaccum. Bioaccumulative
Fish BCF* < 1,000 >1,000 \ > 5,000
TOXICITY Not Toxic Toxic
Fish ChV* > 10 mg/L 10-0.1 < 0.1 mg/L
or No Effects at mg/L
Saturation
EPA Criteria: *New Chemical Program, ATRI

Important Notes

«+The PBT Profiler online site www.pbtprofiler.net provides hot links to help which explain
Methodology, Criteria, Security, Interpreting Results, Examples of Chemicals to run, Chemicals that
Should not be Profiled (and the reasons why these chemicals are not appropriate for the Profiler,
Limitations,

“*Many chemicals can be run in one session by entering the chemicals sequentially.

«*For technical reasons, there are certain classes of chemicals that should not be profiled using the
PBT Profiler. Check the online site for more information. The chemicals are:

=Chemicals with Experimental Data = Chemicals with Unknown or Variable Composition
=Inorganic Chemicals = Mixtures

=Reactive Chemicals = Surfactants

=Salts (Organic Salts) = Highly Fluorinated Compounds

=High Molecular Weight Compounds

Where Can | Get The PBT Profiler?

The model can be accessed using a web browser and used online at www.epa.gov/opptintr/pbtprofiler/
The PBT Profiler can not be downloaded and used on a PC. Information on the PBT Profiler is
available at www.epa.gov/opptintr/pbtprofiler/
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PBT Profiler — Estimations of Persistence, Bioaccumulation, and Toxicity

Saving Output
Print Results screens on a color printer, or copy and paste (“Block”, “Copy”, and “Paste”) into
MSWord.

Sample Output From The PBT Profiler

A sample model run from the PBT Profiler of a known PBT chemical Benz a anthracene (CAS 56-
55-3) is shown below printed in the color version, and in a black & white (B&W) version. Users can
toggle between the color and B&W version.

The B&W version was created because not everyone has access to a color printer, and some
people do have color-weak vision. Results in red (criteria greatly exceeded) in the Black & White
version are bold and underlined. Results in orange (criteria exceeded) in the B&W version are
italicized. Results in green (no criteria exceeded) are in normal font.

Results

or red highlights indicate that the EPA criteria have been exceeded.
Black-and-white version

Persistence Bioaccumulation Toxicity
56-55-3 Benz a anthracene -
- |Red:
PBT Profiler Estimate = PBT ,' ‘:

Sc1'eening.b§:timates indicate this chemical may be a PBT - a P2 Assessment may al;éw further evaluation

\
... Half-Life Percent in / \ Fish ChV
Media ., ™., (days) Each Medium BCF ,' ‘\ (mg/1)
Water : . 2% 5,400 0.019
Soil e 42%
Sediment _540 54% @
. -, 0
AT 03, o ®
z sii— =
T ®
Red! - Green

P2 Considerations and more information

Results

Italicized or underlined highlights indicate that the EPA criteria have been exceeded.
Color version

Persistence Bioaccumulation Toxicity

56-55-3 Benz a anthracene

PBT Profiler Estimate=PB T
Screening estimates indicate this chemical may be a PBT - a P2 Assessment may allow further evaluation

Half-Life Percent in Fish ChV
Media (days) Each Medium BCF (mg/1)
Water 60 1 4% 5.400 0.019
Soil 120 ——— 42%
Sediment 540 — 54% @
Air 0.32 0% O
®)

P2 Considerations and more information
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Models to Estimate Exposure and/or Risk

The EXPOSURE/RISK MODELS included in this section are:
++E-FAST - Exposure, Fate Assessment Screening Tool

+ChemSTEER - Chemical Screening Tool for Exposure and Environmental Releases

Following are brief fact sheets providing information on the models OPPT developed
and uses to estimate the risk to receptors from exposure to chemicals released to the
environment. Information provided on each model includes:

+*What exposure/risk property does the model estimate?

«*What is significant about the exposure/risk property to exposure assessment?
++Why is knowing the exposure/risk property important?

“+Why would | want to use the model?

“*What do | need to run the model?

+*What are the inputs and outputs for the model?
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Exposure, Fate Assessment Screening Tool (E-FAST)

What Does the E-FAST Model Do?

E-FAST is a Windows based model that incorporates previous DOS based screening level exposure
models: SEAS, PDM3, Dermal, and SCIES. E-FAST also incorporates the DOS model FLUSH, which
was not previously a part of the P2 Framework. E-FAST provides screening-level estimates of:
+»Concentrations of chemicals released to air, surface water, landfills, and from consumer products.
«*Potential inhalation and ingestion dose rates resulting from these releases.

«+*Concentrations and doses are designed to reasonably overestimate exposures, for use in screening
level assessment.

How are the model predictions useful in risk assessment?
Knowing the amount of a chemical released to air, landfills, and surface water will help the risk
assessor determine if the chemical may pose a health threat to humans or the aquatic ecosystem.

Inputs: Chemical structure (entered as CAS RN and retrieved from the accompanying SMILECAS
database; SMILES notation; or drawn and saved as MDL). This program can be operated in a “Batch
Mode” so that many structures (as SMILES strings, CAS RNs, or MDL files) can be entered and run at
one time. Available measure data should be entered as well.

Outputs: — BIEIE]
“*Molecular weight and formula ]
<*Water solubility at 25°C (milligrams per liter) E_FAST e
+*Chemical structure can be printed or saved ea version

as either MDL ISIS SKC file or MDL MOL file Fxposre and Fate £ S L

3EPA gm‘l::r?::\:ﬂ?mhdbnﬂnn:y

Important Notes
E-FAST HELP has information on: eiectfrom one efihe fotr patiways Below
*Getting Started vl [y e o
“*Input Pages for all modules T Z R e
“*Results Pages for all modules e
“*References ﬁﬂ E %

E-FAST is Organized Into 4 Modules:
1. General Population Exposure from Industrial
Releases (Formerly the model SEAS) -
2. Down-the-Drain Residential Releases (Formerly
the model FLUSH, which was not previously part of the P2 Framework)
3. Consumer Exposure Pathway (CEM) (Formerly the models SCIES and Dermal)
4. Aquatic Environment Exposure / Risk (Formerly the model PDM3)

Where Can | Get E-FAST?
The E-FAST Model and documentation manual can be downloaded from the Internet at:
http://www.epa.gov/opptintr/exposure
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E-FAST: General Population Exposure from Industrial Releases

Inputs

General Release Information

“*Release activity (i.e. Industrial Use, Processing);

“*Number of sites being assessed;

“*Release media — 4 types are modeled: surface water, landfill, ambient air via incineration, and
ambient air via fugitive release;

“*Release amounts and frequency for each media;

“+For surface water releases the user will need to determine if the analysis will be site specific or
generic (using SIC codes).

Physical Chemical Properties

«*Bioconcentration Factor (BCF);

“+Concentration of Concern (CC);

Exposure Factors

+“This module has a default exposure factors for adults, children,and infants (All of the factors can be
revised if necessary).

Fate Properties

“*Wastewater treatment removal;

+“Drinking water treatment removal;

«+*Percent removal during incineration;

«+*Groundwater migration potential.

Outputs

Human Exposure

+Drinking water exposure from surface water releases;
“Fish ingestion exposure from surface water releases;
“Inhalation exposure from fugitive releases;
“Inhalation exposure from incineration releases;
+Drinking water exposure from landfill releases.
Aquatic Environment

“»Post-treatment concentration in surface water;
«+*Days per year the COC is exceeded;

«+Percentage of the year the COC is exceeded.

1, E-Fast [0

Intro General Pop Exp |

This is the starting page for the General Population Exposure From Industrial ? Help
Releases Module. In this page. you must input a chemical ID. You must

choose from at least one of the check boxes. indicating the type of release

activities that are being performed. Mext to each check box. you must input

the number of ios that d to the sel d release. Once you

are finished inputting yowr selections here. press the “continue” button at the

bottom of this screen.

Chemical ID: [samplef <

Make Selections From the General
Population Exposure Screen

Date Entry Screen Health Concerns
. ¥ Cancer
! Senatios ¥ Chronic non-cancer
™ Manufacturing II] B 5 Acule
™ Processing IIJ 3,
™ Industrial Use ] —
rc ial U 0 = Exposed Population
ommercial Use I 3 P
I Other " =  Child
" Infant
ﬁ Continue |
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E-FAST: General Population Exposure from Industrial Releases

Sample Output

I, E-Fast
Intro | General Pop Exp | Felease Inful PChem | Exp Factors | Fate
Site-Specific Human And Aquatic Exposures to Surface Water Releases Cli -
ick on River Tab
Release Activity: |Manufacture Exposed Population: and Drlnklng Water
Facility name: [EXXON CO USA (BILLINGS REFIN) Discharge Type: Info to get Human DW
Facility location: IBILLINGSMTEEH 031163 70.00 o Exposure Estlmates
NPDES#: (MT0000477 25000
Reach Number: |10070007039 B-treatment release: 4.00 kg/day
Reach Name: [YELLOWSTONE R Post-treatment release: 1.20 kg/day
Facility onreach? © Yes © No Bio Concentration Factor: 300.00 | fkg
General Site Information Drinking Water Information |Fish Ingestion Information |
| Drinking Water Exposure Estimates ‘

| Exposure Type | Results | ED (yrs) AT (yrs) | BW (kg) | IR (g/day)

Cancer
I LADDpot (mg/kg/day) 8.98E-07 30.00 75.00 71.80 1.40
[ CaDCpat (marka) 4.61E-05 30.00 75.00 NA NA

Chronic Non-Cancer
I ADDpot (mg/kg/day) 2. 25E-06 30.00 30.00 71.80 1.40
| ADCpot (mg/kg) 1.15E-04 30.00 30.00 NA NA

Acute
I ADRpot (mg/kg/day) 4.20E-05 1 day 1 day 71.80 6.00

Intro General Pop Expl Release Info | PChem | Exp Fﬂ[:lursl Fate

| *Env. Rel. *River |*Incineration | *PDM Site |

Click on River Tab
and Fish Ingestion

SiteSnosific Human And Atuatie E Surface Water Rl Info to get Human
ite-Specific Human And Aquatic Exposures to Surface Water Releases Fish |ngestion
Release Activity: [Manufacture Exposed Population: Exposure Estimates
Facility name: [EXXON CO USA (BILLINGS REFIN.) Discharge TypgADirect
Facility location: [BILLINGSMT591031163 | g
NPDES# [MTO000477 | [ zs000
Reach Number: |10070007039 Pre-t 4.00 kg/day
Reach Name: [YELLOWSTONE R t-treatment release: 1.20 kg/day
Facility on reach? ¢ Yes C No " Unk. io Concentration Factor: 300.00) Ljkg
General Site Information | Drinking Water Information Fish Ingestion Information |
Fish Ingestion Exposure Estimates ‘
| Exposure Type | Results | ED (yrs) AT (yrs) | BW (kg) | IR (g/day)
Cancer
I LADDpot (mg/kg/day) 1.15E-06 30.00 75.00 71.80 6.00
I LADCpot (mg/kg) 1.38E-02 30.00 75.00 NA NA
Chronic Mon-Cancer
I ADDpot (mg/kg/day) 2.89E-06 30.00 30.00 71.80 6.00
[ ADGaot marka) 3.46E-02 30.00 30.00 NA NA
Acute
["AnRpot (o /ka/day) 9.06E-05 1 day 1 day 71.80 129.00
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E-FAST: General Population Exposure from Industrial Releases

Sample Output

Intro

From Incineration Releases

General Pop Exp | Release Info | PChem | Exp Factors | Fate | *Env. Rel. | *River “Incineration |‘PDM e

‘ ? Help

Release Activity: [Manufacture
Exposed Population: |Adult
# Sites: 1 Posttreatment release:

% Removal

Pre-treatment release:

99.90
2.00E+05 kgfyr

20000 ygyyr

| Inci Exposure Esti ‘
| Exposure Type | Resuns |  ED@rs) | AT s | Bw(ka) | IR (m3hn)
Cancer
| LADDpot (mg/kg/day) 4.41E-08 30.00 75.00 71.80 0.55
| LADCpot (mg/kg) 2 A0E-07 30.00 75.00 NA, NA,
Chronic Non-Cancer
I ADDpot (mg/kg/day) 1.10E-07 30.00 30.00 71.80 0.55
| ADCpot (mg/kg) 6 00E-07 30.00 30,00 NA NA

Click on Incineration
Tab to get
Incineration Exposure
Estimates

T E-Fast

Click on Env. Rel.Tab
to get Environmental
Release Estimates

Intro

| General Pop Exp | Release Info | PChem | Exp Fﬂ[:lursl Fate

*Env. Rel. |‘River | *Incineration | *PDM Site |

‘ 7 Help

Envir | Rel R I
Number of Sites: |—1

Water Landfill{Sludge Incineration Fugitive
Total Rmeﬂsgs:l 1000.00 0.00 2.00E+05 I 0.00

{before treatment) (kafyn) (ka/yn) (kasy) (katyn)
Release days/yr: 250.00 0.00

(before treatment)

Per site release I 4.00 I 0.00 2 00E+05 I 0.00
(kag/site/day) (katyr) (kg/yn (kg/site/day)
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E-FAST: Down-the-Drain Residential Releases

What Does this Module Do?

This module estimates human and aquatic environmental exposure to chemicals released via the use
and disposal of certain types of consumer products in a residential setting. This module is designed to
assess releases of products that are intended to go down the drain at a home, such as liquid laundry
detergent, or bathroom cleaners. Human exposures are estimated for adults, children and infants for
releases to surface water. The module also estimates aquatic environmental exposure and risk from

surface water releases. _
Ty E-Fast M

Intto  Disposal Inputs |

This Module has built-in databases :
N Consumer Disposal Inputs ‘ ? Help
“»*Human Exposure Factors;
A generic, United States wide, consumer - N
product use exposure scenario.
Chemical ID: [Chem#23 -
Important Note Production Volume: [ 0.00 kofyear
The HELP screen contains information on Concentiation of Congern: 0.00 ugsl
model inputs, running the model, QA/QC, Bloconcentition Factor| — 0.00
Calculations, and References. vears o lise: £.00] yezes
‘Waste water treatment removal [low): 0.00 %
|nputs ‘Waste water treatment removal (high): 000 %
. , . \ A
“*Production Volume;
«»*Concentration of Concern; & Continue |
<»Bioconcentration Factor;
»Years in use;
*Percent Removal in Wastewater treatment.
Outputs
P Date Entry Screen
Human Exposure
«+Drinking water exposure from surface water releases;
+“+Fish ingestion exposure from surface water releases;
Aquatic Environment
«»Post-treatment concentration in surface water;
“»Days per year the COC is exceeded;
“»Percentage of the year the COC is exceeded.
1. E-Fast _[=] %]
Intro | Disposal Inputs *Disposal Res. |
Disposal Results ‘ ? Help
Release Activity: [Manufacture Exposed Population: [Adult
Production Volume: 1.12E+06 kgfyear Median surface water conc: 1.58E-02 ug/L
WWT Removal: 50.00 g High end surface water conc: 0.21 lygj1
Release days: 365.00 days Pre-treatment release: 1.13E-02 g/person/day
Bio Concentration Factar: 300.00 |fkg Posttreatment release: 5.64E-03 g/person/day FISh
Ingestion
PDM Information | Drinking Water Information Fish Ingestion lnlmmaliﬂn| EXpOSUI"e
| Fish Ingestion Exposure Estimates ‘ Estimates
| Exposure Type | 50%ile Res. | 10%ile Res. ED (yrs) | AT (yrs) | BW (kg) IR (g/day)
Cancer
| LADDpot (mg/kg/day) 158E-07 2 06E-06 3000 75.00 71.80 6.00
| LADCpot (mg/kg) 1.90E-03 2 47E-02 30.00 75.00
Chronic Non-Cancer
| ADDpot (mo/kg/day) 3.96E-07 5.15E-06 30.00 30.00 71.80 6.00
| ADCpot (mg/kg) 4.74E-03 6.17E-02 30.00 30.00
Acute
| ADRpot (mg/kg/day) 8 52E-06 1.11E-04 1 day 1 day 71.80 129.00
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Sample Output from E-FAST: Down-the-Drain Residential Releases

Drinking Water Exposure Estimates

E-Fast

Intro | Disposal Inputs *Disposal Res. |

Disposal Results

Release Activity: [Manufacture

Production Volume: 1.12E+06 kg/year Median surface water conc:
WWT Removal: 50.00 2 High end surface water conc:
Release days 365.00 days Pre-treatment release:
Bio Concentration Factor: 300.00 1 /kg Post-treatment release:

PDM Information Drinking Water Information | Fish Ingestion Information I

Drinking Water Exposure Estimates |

? Help

Exposed Population: [Adult

158E-02) ug/L

021 ugyL
1.13E-02 g/person/day
5.64E-03 g/person/day

| Exposure Type | 50%ile Res. | 10%ile Res. | ED (yrs) | AT (yrs) | BW (kg) | IR (g/day)
Cancer
| LADDpot (mg/kg/day) | 1.23E-07 | 1.60E-06 | 30.00 | 75.00 | 71.80 | 1.40
| LADCpaot (mgfkg) | 6.32E-06 | 8.22E-05 | 3u.uu| 75.00 | NAl NA
Chronic Non-Cancer
| ADDpot (mg/kg/day) 3.08E-07 4.01E-06 30.00 30.00 71.80 1.40
| ADCpot (mg/kg) 158E-05 2 06E-04 30.00 30.00 NA NA
Acute
1.32E-06 1.72E-05 1 day 1 day 71.80 6.00

| ADRpot (mg/kg/day)

PDM Disposal Exposure Estimates

E-Fast

Intro | Disposal Inputs “Disposal Res. |

Disposal Results

Release Activity: [Manufacture

1.12E+06  kgjyear

Production Volume:
WWT Removal:
Release days:

Bio Concentration Factor:

50.00 o

365.00 days
300.00] kg

7 Help

Exposed Population: [Adult

Median surface water conc:
High end surface water conc:

Fre-treatment release:

Post-treatment release:

PDM Information | Drinking Water Information | Fish Ingestion Information

PDM Disposal Exposure Estimates

Concentration of concern: 10.00 ug/L
Number of days concentration of concern exceeded: 5.84 days
% of year concentration of concern exceeded: U %

158E-02 ugflL

0.21 ug/L
1.13E-02 g/personfday
5.64E-03 g/person/day
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E-FAST: Consumer Exposure Module (CEM)

What Does this Module Do?

This module of E-FAST estimates human inhalation and dermal exposure to chemicals in certain types
of consumer products. Human exposures are estimated for adults, and where appropriate children and
infants.

This Module has built-in databases

“»*Human exposure factors;

«»Default use amounts for 9 preset scenarios;

«»Activity patterns for residents in the home;

+»Common chemical components of consumer products with associated “typical” weight fractions.

Important Note
The HELP screen contains information on running the modules, QA/QC, Calculations, and
References.

Inhalation Exposure from the following Consumer Exposure Module (CEM)
products is predicted: Select-a-Scenario Screen
«»General purpose cleaners e
“»Latex paint e
<*Fabric pI'OteCtor Introckiction | Scanaso 1u-m-|m4| DoyolUse | Days AfisiLise |D«mu|l-w!nmnom;
«»Aerosol paint -
el Inhalation] gy

«»Laundry detergent i Pt P bas =]
++Solid air freshener s
“+User defined “create your own” scenario e

Plaochact Acdend s ‘Wsken [hrmal, Inbualobion]
Dermal Exposure from the following P i i
products is predicted: Mk ey
< General purpose cleaners S
«»Latex paint o oot
«»Laundry detergent
«»Bar soap =

«+*Used motor oil
+»User defined “create your own” scenario

Inputs
“*Weight fraction of chemical in consumer product
«»*Molecular weight
“»*Vapor pressure
Outputs
«+*Concentration of chemical in the indoor environment
«*Inhalation exposure estimates:
=L ifetime Average Daily Dose (LADD)
=Average Daily Dose (ADD) and
=Acute Potential Dose Rate (APDR)
«»Dermal exposure estimates:
=L ifetime Average Daily Dose (LADD)
=Average Daily Dose (ADD) and
=Acute Potential Dose Rate (APDR)
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E-FAST: Consumer Exposure Module (CEM)

E Consumer Exposure Module (CEM)
File  Buntodel Help

Introduction ‘ Scenarml Inhalation Input

Day of Use Days Atter Use | Dermal Input | Chemical Praperies

Introduction

Consumer Exposure Module (CEM)

CEM iz an interactive model which calculates consenvative estimates of potential inhalation and dermal exposure ta
consumer products. Because the model incorporates upper percentile and mean inputwvalues for various exposure
factars inthe calculation of potential exposures / doses. the exposure / dose estimates are considered

tohe ' high end 'to ' bounding ' estimates (Guidelines for Exposure Assessment, USEPA, 1992). The dermal partion of
CEM uges a film-thickness approach, which assumes that exposure occure from athin layer of the consumer product on
adefined surface area, to determine potential exposure. Few data exist on the actual

thickness of films of various products on human skin. Therefore. due to the uncertainty associated with the amount of
productforming a film on the skin, the dermal exposure estimates are considered less certain than those calculated in
the inhalation portion of CERM

Default exposure factor values have heen extracted from U.S. EPA’s Exposure Factors Handbook (August 1997). This
handbook can be obtained from the Agency by calling (513) 569-7562, or can be obtained atthe
hittpa: fwewesr. e ppa.g 0w/ ORDMWebPubs fexposure wehb site

Identification Numker. Product: I

Model Run Comments (this entry allows the user to enter any free flowing textual description aboutthe
model run.)

Quick Assist

Inhalation Scenario Input Screen

EA Consumer E xposure Module [CEM)
File RunModel Help

Inhalation Inputs

Introduction | Scenario | Inhalation Input | Day DIUSE| Days after Use |Dermal|nput| Chemical Properties

Secenario: General Purpose Cleaner

This screen allows the uzer to input the required product parameters for the inhalation
model.

Identification Mumber:  Lnknown Product:  Unknown

Frequency of Use I BN cvents/vear  Years of Use I—ST pears
ass of Product Mazs of Product Lzed l—123
per Event - Median I 6150 per Event - 90th % d
Duration of Use I 0667 hisfev Duration of Use |—142 e
- Median

- 30th

Air Exchange R ate I 0.45 A rxchgs Bady ‘Weight I 71.8 kg
per hour

Inhalation Rate I 0.55 | m3rth Averaging Time I 78 | pears
Diuring Lze: 0% -LaDD, LaDC #

Inhalation Rate I 0.55 m3hr Averaging Time I 57 ypears
After Usze

-&0D0, ADC

Quick Assist
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E-FAST: Consumer Exposure Module (CEM)

Inhalation Scenario Input Screen

B Consumer Exposure Module [CEM)

Inhalation Inputs

Inhalation Output Screen

Inhalation Output Screen
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E-FAST: Consumer Exposure Module (CEM)

Dermal Input Screen

EA|Consumer Exposure Module [CEM)

Dermal Inputs

Dermal Output Screen

FA| Consumer Exposure Module (CEM)

lhpiits [Dutputs - Inhalatiofdutputs - Derme] sturn to Input Scref

CBM Inputs
10 Hum: Unknoun

Product:  Unknown Chemical Name ChemZ

Scenario: Latex Paint Population Adutt

hiolecular Weight (gfmale) WP (tom) 0.9
WUF - bed WO -O0% 02

Inhialation Inputs:

Frequency of Use (swents/yr)
hsss of Product Used - hizdian (g)
Inhalation Riate During Use (mr)
Zone 1 blume (33

Duration of Use - Wedian (hrséew)

#ir Exchange Rate (air xchgs/r)

Vears of Use

1

hiass of Product Used - 00°% () 1.27 224004

Inhalation Riate After Use (m3r)
Wihole House “hlume (m3)
Duratian of Use - 90% (hrséew)
Body Wieight (cg)

055
260
2

Aetivity Fattems

User: TUITI1123111111111274441 Stan Time:

10

Mon-User:  111111113244247742274441 Room of Lse 1. Bedroom

Hour: o 8

12 12

Dermal Inputs

Frequency of Use - Body feventsiyr)

4 SAEN - Body (em2ikg)

Amount Retained/fbsorbed to $kin (giemZ-ewent) 0.00EE

fueraging Time, LADD,, . LADC,,
Paveraging Time, ADRpa. . Cp po.

2.74e404  Foieraging Time, ADD, , ADC,,
1.0

4022403
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E-FAST: Aquatic Environment Exposure / Risk

What Does this Module Do?

This module of E-FAST estimates chemical concentration in a stream and how many days per year a
chemical discharged in a plant’s effluent will exceed a concentration of concern in the receiving water.
This module can be used with either detailed site-specific data, or more general Standard Industrial
Classification (SIC) code-based information. This module can help the risk assessor estimate if the
amount of chemical discharged to a stream will result in stream concentrations that may adversely
affect aquatic organisms.

Inputs

Site-specific

“*NPDES number

+*Release days per year

“*Loading - amount released after treatment (kg/day)
++CC or COC (may be estimated using ECOSAR).
SIC Code-based

«*Analysis choice (usually high-end analysis)
«+Standard Industrial Classification (SIC) code
+*Release days per year

“*Loading - amount released after treatment (kg/day)
“CCor COC

Outputs
Number of days per year the concentration in the stream will exceed the concern concentration (CC)

Input Screen

Iy E-Fast J= =]
Intta  “PDM Site | =pDM SIC |
Chemical ID: ) e
PDM Site Specific Page ? Help |
tmpchem j
NPDES #:[MT0000477  <-Find Entered NPDES | Select a NPDES [MT0000477 =
Release Activity: |Unknown Discharge Type:
Facility name: |Company ABC WWT BEemoval: F0.00 =
Facility location: |[BILLINGSMT531031163 Release days: 250.00 daysdyr
Reach Number: |10070007029 Concentration of concern: 10.00 ygn
Reach Name: [YELLOWSTONE R Pre-treatment release: 4.00 kglday
Facility on reach? * Yes ¢ Mo  Unk. Post-treatment releasze: 1.20 ko/day
Mean streamflow: 1.75E+04 | MLD
Low streamflow: 1672.50 MLD
Effluent flow: 1.00E-02 MLD
Submit Save PDM Site Specific Estimates
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ChemSTEER - Chemical Screening Tool for Exposures
and Environmental Releases

What Does ChemSTEER Do?

This personal computer-based software program generates screening-level estimates of environmental
releases from and worker exposures to a chemical manufactured, processed, and/or used in industrial
and commercial workplaces. The tool contains data and estimation methods and models to assess
chemical use in certain common industrial/commercial sectors (e.g., automotive refinishing), as well as
for certain chemical functional uses (e.g., tackifier in adhesive).

Why Use ChemSTEER?

ChemSTEER should be used when release and worker exposure data are not available but some
estimates of these data are desired. ChemSTEER’s methods and models are primarily intended to
assess some primary sources of workplace releases and activities with worker exposure potential that
are specific to a particular industry (e.g., overspray from auto body refinishing) and other sources of
workplace releases and activities with worker exposure potential that are "broadly applicable" across
many workplaces (e.g., drumming semi-volatile liquid, scooping/ weighing small volumes of powders,
etc.). The "broadly applicable" sources/ activities available in ChemSTEER are only a subset of all
possible sources and activities and primarily cover those sources/ activities that are often overlooked or
considered to be non-routine or insignificant.

What You Need To Use ChemSTEER

“*Understanding of the 27 models and associated methods (mass balance & container-related
calculations) in ChemSTEER can make your use of the tool most effective and help you to know which
data inputs you need for an assessment;

“+*Understanding of the operations (l.e.,workplaces) to be assessed )except for industry- sector uses
included in ChemSTEER).

Inputs
Required inputs depend upon the model(s) you intend to use.

Chemical-specific inputs that are helpful or needed:

“*Production volume (domestic, imported, and total);

“*Vapor pressure and Molecular weight (when the assessed chemical is semi-volatile or volatile);
“Density; and

“+Solubility in water.

Operation-specific inputs that are helpful or needed:

“+*Understanding of what operations (workplaces) are to be assessed; knowledge of the relationships
between multiple operations being assessed;

“+Knowledge of the sources of release and/or worker exposure activities contained within each
operation (not as important for industry- sector uses included in ChemSTEER);

+«+Certain operating information and parameters (e.g., throughput volumes, physical state(s) and
concentration(s) of the chemical or the mixture(s) containing the chemical in the operation, number of
sites, number of operating days per year, number of batches run per year, number of workers per site,
container types and sizes, etc.) (not as important for industry- sector uses included in ChemSTEER).

ChemSTEER uses default values for many parameters in the absence of user inputs; however, users
who become familiar with the models used to calculate chemical releases to the environment and
worker exposures to the chemical can use those models most effectively. The ChemSTEER Help
System contains detailed descriptions of each estimation model and input parameter.

The following pages cover the most important data entry for ChemSTEER. Many fields that are not
covered are primarily for recordkeeping and thought processes meant to improve the assessment.
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ChemSTEER - Chemical Input Screen

[l p02-9998 (=]

File Edit Reports Help

General

Dpelationsl Operation Parameters] Releazes EHposures] Optional Information

Chemical

Chemical Mame: |T0|uene

Chemical Categony: |

Trade Nare(z): |

Chemical CA5 Mumber: [108-28-3 Molecular Formula: |C?H8

Total Azzeszed Production Yolume [PY): 11200 kgdyr Type of Motice: |

Imported Production Yolume [Pl 200 kgdpr
Domestic: Production Yalume [PV [10000 kgl

Wapor Pressure VP chem]: ,Du297 tor &t [20 C
talecular Weight [rw]: ,927 a/mol % < 500 l— % ¢ 1000 l—
Density (D' chem]: ,Dg?i g/om3 at ’— C
Solubility in W ater [w/'Schem]: ,537 g/l at ’— C

General Description of End Use(s): |30|\.-ent uzed in coatings

Wiew/Update Expozure Limits | Update Chemical Information Wiew/Update Fegulatory Limits

FParameters with red labeling are often important defaults used in mass balance, container, and model caloulations.

What is the Chemical tab used for?

You can view and/or enter information about the chemical to be assessed on the Chemical tab. The
fields shown in red font are for parameters commonly used by EPA in completing assessments.
Volume parameters are used extensively in generating release- and exposure-related estimates.
Volume parameters include import and domestic production volumes (or volumes to be assessed).
Chemical property parameters are commonly used in some of the ChemSTEER methods and models.

How is the chemical’s production volume (PV) important to the assessment?

The PV entered in this screen is used by virtually all of the ChemSTEER algorithms to determine
output values for the assessment, such as:

“*Number of sites manufacturing or using the chemical;

“*Number of operating days at the sites; and

“*Amount of the chemical released to the environment.

How are the chemical’s vapor pressure, molecular weight, and density important to the
assessment?

“*Vapor pressure and molecular weight are used by several release and inhalation exposure models to
estimate the amount of volatile chemical released, as well as the amount of chemical vapor that is
inhaled by workers.

“Density is used to determine numbers of containers that may be filled with the chemical and/or
emptied at each site — which in turn is used to estimate amounts of residual container waste and
duration of worker exposures.

Users are encouraged to review the ChemSTEER Help System topics that discuss the estimation
model calculations and associated input parameters.
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ChemSTEER - Sample Operation Input Screen

s/ ChemSTEER 10/31/2002 Version - P02-9998 M=
File Edit Reports Help

Generall Chemical Operations | Operation Parametersl Heleasesl Exposuresl Dplionallnformationl

— Dperations

Select an operation below to zee itz Description; the Physical State(z] of the chemical; Felationshipz to other operations; Sources and Activities
azrociated with Release and Exposzures; and Site Information,

Manufacture

Formulation of paint product
Formulation of cleaner
Automobile OEM Spray Coating

Update Operations |

Descriptionl Helationshipsl Physizal States  SourcesAtctivities Sitelnformalion'

Sources and Activities aszociated with releases and exposures within the operation:

vty | Releaze | Exposure
Unlaading Liquid Fiaws Material from Drurns Vs Ve
Cleaning Liquid Residuals from Drums Used to Transport the B aw b aterial Yes Yes

Equipment Cleaning Lozzes of Liquids from a Single, Large Weszel ez Mo
Loading Liguid Product into Bottles Ve Ves

i pdate Sources/bctiviies

What is the Operation tab used for?

You can use this screen to “build” the structure of the assessment. You must select one or more
operations (workplaces in which the chemical is manufactured, processed, and/or used - see top list
in the screen) to assess. Then you should complete at least the two primary subtabs as follows:
“*Relationships subtab: For partial or full lifecycle assessments, you should define the relationship
between the operations (2" subtab). For example, in the assessment shown above, the user was able
to change the operation relationship from the default of a straight series lifecycle of operations:

Manufacture ———p» Paint Ly, Cleaner p| Auto OEM

formulation formulation Coating
100% PV
>
to a more complex, branched lifecycle of operations:
75% PV Paint Auto OEM
Manufacture > formulation > Coating
25% PV > Cleaner
formulation

“*Sources/ Activities subtab: For each operation, you must select the release sources and worker
activities (i.e., sources/ activities - see bottom list in the screen) to assess. In the example shown
above, there are four sources/activities included in the “Formulation of paint” operation. This selection
is critical because it determines which default models are used to estimate releases and exposures.
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ChemSTEER - Operation Parameter Input Screen

| ChemSTEER 10/31/2002 Version - P02-9998 =
File Edit Reparts Help

Eeneral] Chemical] Operations  Operation Parameters lHeIeases] Exposures Dptionallnformation]

Dperation Parameters

M anufacture

Formulation of paint product
Formulation of cleaner
Automobilz OEM Spray Coating

tass Balance Parameters | Container Parameters

Parameter | Type | Walue
Bhlchern: Batch Mass Input of Chemical Uszer Specified
B Ochern: Batch Mass Output of Chemical Default/Denived
Bhdlm: Batch Mass Input of B aw Material Default/Denived 111111
BMOprod: Batch b ass Output of Product User Specified
M5: Humber of Sites User 5pecified
Mby: Mumber of Batches per Year Default/Derived
i Weight Fraction of Chemical in B aw b aterial User 5pecified
prod: ‘Weight Fraction of Chemical in Product User 5pecified
HE: Hours per batch User 5pecified
OO0 max: Maximum rnumber of operating daps User 5pecified
Mbld: Humber of batches per line per day Default/Derived
Lg: Lines per gite D efault/D erived
00: Mumber of Dperating 0 ays D efault/D erived
Mbd: Mumber of Batches per Dap D efault/D erived
| Update Parameters |

What is the Operation Parameters screen used for?

Many of the parameters entered or calculated in this screen are used in determining input values to
models. Knowledgeable users can discern when one or both of these sections can be left incomplete
(e.g., in some simple or partial assessments, models can be used without completing these sections).

What are operation mass balance parameters?

The operation mass balance parameters are the set of input values that define the operation and
associated chemical throughputs (see above for a list of operation mass balance parameters). The
user may choose several options for calculating the operation mass balance parameters, based on
what values are known and which must be calculated. Some examples are listed below:

“+Are the influent or effluent parameters known?

“Is the use rate of the chemical known? Is the production rate of the product known?

“+Are the number of sites and operating days per year known?

Industry- sector uses included in ChemSTEER contain default values for mass balance parameters.

What are operation container parameters?

Container parameters are the set of input values that define the number of containers that are filled with
the chemical and/or emptied during the operation. These values are most often used to estimate
amounts of residual container waste and duration of worker exposures during loading and unloading
activities. Handling of shipping containers are often overlooked as release sources/ exposure activities.

The ChemSTEER Help System contains an extensive description of how the mass balance and
container parameters are calculated and subsequently used by various release and exposure
estimation models. Users are encouraged to take time to learn about these complex functions.
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ChemSTEER - Release Input Parameters Subtab

=|P02-9998 E]

File Edit Reports Help

General] Ehemical] Dperations] Operation Parameters  Releazes ] EHposures] Dptionallnformation]

E stimating Chemical Releases

All activities that have a chemical releaze are listed below. Each has one or more release estimation model: associated with it. when a release
activity is selected. one or more release models will be shown in the Release Model(s) list. Select each madel in the Releaze Model(s) for Selected
Activity list to view parameters for the model, and click the Wiews! Update Model Information button to view model equations and to change
parameter values.

Operation: |F0rmulati0n of paint product j

Release Activity: [ azding Liguid Eraduct inta Battles j

Release Model(s) for Selected Activity:
EFA/DALPS AP-42 Loading Model

Release Input Farameters | E stimated Releases ]

Parameter |T_l,lpe |Value Calc |Value |Units

f: Saturation Factor D efault Model Parm 1 dimenzionless (Lt FiEmEE &
: Release model
Freq: Frequency to Lse Default 00a 168 dapsswr

(G: Y apor Generation B ate Model Output Model Parm 9.058116E-0E g/ View/LIndate Model
k' Molecular Weight Default Chem Parm 92 daltons Ieminfoprlmaat?on ooe
MS: Mumber of Sites Default Mazz Pam 5 sites —

Oha: Operating Hourg for the Activity Default Cont Parm 0.5061318 hours/day ) )

) . p Hodify Media of
1. Cantainer Fate Default Cont Parm B0 containersdhr =P

R: Universal Gas Constant Constant Model Parm 82,05 atm cm3/gmoal K

T: Temperature Default Madel Pam 298 K .

- . : - Yiew/Update
Yoo Wolume Capacity of container Default Cont Parm 1 gal/container Combinations
WP Wapor Pressure Default Chem Parm 0.029 tor —

#: Vapor Pressure Conection Factor Default Model Parm 1 dimenzionless
Bun Madel(z]

What are the Release and Exposure screens used for?

Based on the information input on the Chemical, Operation, and Operation Parameters screens,
ChemSTEER chooses the default model appropriate to each source/ activity for each operation. The
Release and Exposure screens display the model selected for the operation and sources/ activity
shown in the selection lists on those screens. These screens also display model inputs and outputs,
and give the user the ability to change models and default values used in models.

For each source/activity, there is at least one default release and/or worker exposure model that are
used to estimate the chemical releases and/or worker exposures that occur during the activity. The
user may select an alternative model to the default.

For some sources/ activities on the Release screen, more than one release model may be appropriate
(e.g., a vapor generation model and a residual model).

However, for each source/ activity on the Exposure screen, a maximum of one model may be selected
for each route of worker exposure (inhalation and/ or dermal) assessed.

You can view input parameters to the models and model outputs in the view lists at the bottom of these
screens (the example above shows the inputs list for a release model).

You can use the buttons on these screens to:

“*Change models;

“+View model equations and change model parameters;
“+Change release medium or media (for releases only); and
“*Run models.
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ChemSTEER - Example Release Model Parameters Input Screen

Q View [ Update Release Model Information

Read-only and updatable information abaut the selected release madel, including the model equation. mechanism, basiz. and
input parameters are listed below. Becausze the release can be calculated uzing several walid equations for this madel, all of
the possible parameters that mayp be uzed are listed in the Input Parameters grid. Depending on the data values for this
releaze, zome of these parameters will not be required.  To view options or change a parameter value, click on the label for
that parameter under the Type column, hen Type iz User-defined, vou must click on the cell under the value column and
tope in pour own value,

Activity: Loading Liquid Product into Baottles
Model: EPA/OAQPS &F-42 Loading Model

todel
Equation:

DR [ka/site-day] = (G = 3600 = OHa] / 1000 A
DR occurs over [Freq] days/wear

Mechanizm; Displacement of air containing chemical vapor

Basis |ERA/DAQPS AP-42 Loading Modsl,

Parameter | Type | Walue Calc | Walue | Units

Oha: Operating Hours for the Activitp Default Cont Parm 05061318 hours/day

1. Container Rate Default Cant Parm B0 containershr
R: Univerzal Gaz Constant Congtant Model Parm 8208/ atm cm3/gmol K
T: Temperature Default Model Parm 298 K

Wi Wolume Capacity of container Default Cont Parm 1| gal/container
WP Wannr Presziue MNefanlt "hem Parm M9 tarr

0K Cancel

ChemSTEER Release and Exposure Models

Each release and exposure model contains the necessary input parameter values to perform the
calculation — these values are either determined from input from a previous input screen or have been
assigned a default value.

In the example screen shown above accessed from the View/ Update Model Information button on the
Release tab, the input parameters’ values (listed in the lower portion of the screen) were determined as
follows:

++*OHa (Operating hours for the activity) — entered or calculated in the Container Parameters Input
Screen

+*»r (Container rate — containers filled per hour) — entered or calculated in the Container Parameters
Input Screen

R (Universal Gas Constant) — default value assigned by the model

T (Temperature) — default value assigned by the model

“*Vc (Volume capacity of each container) — entered or calculated in the Container Parameters Input
screen

VP (Vapor pressure) — entered in the Chemical Input screen

The user may elect to modify any of the model input parameters that are NOT determined through
calculations performed in other input screens; however, users are strongly encouraged to review the
associated ChemSTEER Help System topic before modifying the default model input parameters.

This screen also shows the model equation(s) that use the input parameters listed.
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ChemSTEER - Sample Release Output Screen

Outputs

Environmental Release:

“*Media of release (e.g., air, water, incineration, and/or landfill)
“*Number of sites releasing the chemical to the environment
«Daily release rate (kg chemical per site-year)

“»Days of release (days per site-year)

“*Annual release rate (kg chemical per year)

sl ChemSTEER 10/31/2002 Version - P02-9998
File Edit Reports Help

Eenerall Ehemicall Dperationsl Operation Parameters  Releases | Exposures Dplionallnformationl

— Estimating Chemical Releaszes

All activities that have a chemical release are listed below. Each has ohe or maore releaze estimation models associated with it ‘When a releaze
activity is selected, one or more release models will be shown in the Releaze Modells] list. Select each model in the Release Model(z) for Selected

Activity list ko views parameters for the model, and click the ‘Wiew, Lpdate Model |nformation button to view model equations and to change
parameter values.

Operation: IFormuIation of paint product =

Release Activity: ILoading Liquid Product into Bottles LI

Release Modelz] for Selected Activity:
EFA/OADPS AP-42 Loading Maodel

Release Input Parameters  Estimated Releases

M edia Mumber of

Sites

Daily Release Rate
[kg/zite-day)

Annual Beleaze Rate
[kgdvr-all sites)

Days of Releaze
[days/gite-yr)

Basiz

Air

5

1.6505E-05

0.014

164

EPAADALPS

Add or Remove a
Release model

Yiew/Update Model
Infarmation

Modity Media of

Release

View/ Ipdate

Combinations

Bun Modelz]
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ChemSTEER - Example Exposure Output Screen

Outputs (Continued)

Worker Exposures (Inhalation and Dermal):
“+Potential dose rate (mg per day)

“Lifetime average daily dose (mg per kg-day)
“*Average daily dose (mg per kg-day)
“+Acute potential dose (mg per kg-day)

s ChemSTEER 10/31/2002 Version - P02-9998 = |[=
File Edit Reports Help

General | Chermical | Operations I Operation Parameters | Releazes Optional Information I

— Egtimating Chemical Exposures

All activities that have a chemical expozure are listed below. Each has one or more exposure estimation models azsociated with it. when an
exposure activity is selected, one or more exposure models will be shown in the Exposune Model(g] list. Click on either the Dermal or [nhalation [nput
Parameters tab below to view parameters for the model, and click the Wiew/ Update Maodel Information button ta view model equations and to
change parameter values.

Operation: IFormulation of paint product d

Expozuire Activity: ILoading Liquid Product into Bottles d
Diemal Exposure Model. EPA/OPPT 2-Hand Dermal Contact with Liquid kodel Liquid
Inhalation Exposure Model: EPA/OPPT hazs Balance kodel “apor

Dermal Model Input Parameters I Inhalation Model Input Parameters  Activity Exposure Estimates

Exposure | Estimate | Units

|nhalation Paotential Doze Fate 37537 mg/day

|nhalation Lifetime &wverage Daily Dose 0.014 mgfkg-day

Inhalation dwerage Daily Doze 0.025 mgfkg-day Aidd or Remove an

|nhalation Acute Potential Doze 0.054 mgfkg-day Exposure model

Demal Exposure Dose Rate 176.4 mg/day :

Demal Lifetime Average Daily Doze 06628 mgfkg-day M\D’flc.lzbl\‘lrr%flopﬂ?;ﬁon

Demal Average Daily Dosze 1.1593 mgfkg-day —_—

Demal Acute Potential Dose 252 mg/kg-day Wiew/Update
LCombinations
Bun Model(z]

Saving and Opening Your Assessments
Assessments may be saved as individual records in a database file containing multiple records or as
their own individual database files.

If you open an Assessment (record) from an existing database file, you may view and/or edit the
assessment on the ChemSTEER interfaces (screen views).

You may choose File/ Save Assessment to overwrite the Assessment that is in the existing database
file with the working assessment that is displayed on the ChemSTEER interfaces.

If the existing database file contains more than one Assessment record, a table of Assessment records
will appear that includes four fields in the record: Type, Identifier, Status, and Date. These fields must
be completed on the General screen (the first screen that appears after running ChemSTEER).

You should review the ChemSTEER Help topics under the Guide to ChemSTEER Menus (File) to learn
more about saving and opening assessments.

95 Edited January 2004




P2 Framework

ChemSTEER - Sample EPA Report Output

Reports

Users may view and print or export a copy of the EPA-formatted Initial Review Engineering Report
(IRER) or Contact Report from the working assessment. You should review the ChemSTEER Help
topics under the Guide to ChemSTEER Menus (Reports) to learn more about these options.

“The Contact Report summarizes the information obtained via an external contact.
“The IRER (shown below) is a specially formatted internal-EPA report for summarizing estimates of
workplace releases and exposures in a particular assessment.

These two types of reports will appear in view windows from which you may print the report. You may
also export the report into various types of file formats (e.g., rich text format) to a choice of destinations
(e.g., disk).

Future versions of ChemSTEER will have additional report formats available.

|l IRER Report o
M 4 10 af 10+ [ S & [0z ~ Tatal3 1003 Jof 18

INITIAL REVIEW ENGINEERING REPORT Page # 10 sl

ID Numher: POZ-9903

Formulation of Paint

OCCUPATIONAL EXPOSURES ESTIMATE I UMMARY
Inhalation:

Exposure to Vapor
typical: 1.4076 mgiday over 9 days/vr
worskt case: 1.4076 mg/day over 9 days/vyr
Number of workers with inhalation exposure: 3

basis: Unloading Liguid Raw Material from Drums

EPA/OPPT Mass Balance Model.

Does ChemSTEER have any built-in databases?
ChemSTEER contains the list of NAICS (North American Industry Classification System) codes with
descriptions that can be associated with an operation.

In a future version of the software, ChemSTEER will contain a database of the OSHA permissible
exposure limits (PELs) and NIOSH recommended exposure limits (RELs) that the user can incorporate
into several of the exposure model calculations.
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P2 Framework

SIC Codes for 40 Industries

INDUSTRY

Adhesives and Sealants Manufacture
Auto and Other Laundries

Can (metal) Manufacture

Dyes and Pigments Manufacture
Electronic Components Manufacture
Electroplating

Foundries

Ink Formulation

Inorganic Chemicals Manufacture
Large Household Appliances and Parts
Manufacture

Leather Tanning and Finishing
Lubricant Manufacture

Manufacture of Photographic Equipment
and Supplies, Photographic Processing
Metal Finishing

Motor Vehicle Manufacture

Organic Chemicals Manufacture

Ore Mining and Dressing

Paint Formulation

Paper and Paperboard Mills

Paper Mills except Building Paper Mills
Paper Board Mills

Building Paper and Board Mills
Pesticides Manufacture

Petroleum Refining

Plastic Products Manufacture

Plastic Resins and Synthetic Fabrics
POTWs (Industrial)

POTWs (All Facilities)

Primary Metal Forming Manufacture
Printing

Pulp Mills

Rubber Products Manufacture

Soaps, Detergents, etc. Manufacture
Steam Electric Power Plants

Textile Dyeing and Finishing (Carpets)
Textile Dyeing and Finishing (Knit Goods)

Textile Dyeing and Finishing (Wool Goods)

Standard Industrial Classification
(SIC) Code(s)

2891

7211, 7213-7219, 7542

3411

2865

3674, 3679

3471

332, 336

2983

281
3631-3633, 3639, 3431, 3469

3111
2911, 2992
7221, 7333, 7395, 7819

3411-62, 3465-71, 3482-3599, 3613-23, 3629,
3634-6, 3643-51, 3661-71, 3673, 3676-8, 36934,
3699, 3711-3841, 3851, 3873-999
3711, 3713

2865, 2869

101-109

2851

2621, 2631, 2661

2621

2631

2661

2819, 2869, 2879

2911

3079

2821, 2823, 2824

4952

4952

3315-17, 3351-57, 3463, 3497
271-277

2611

3011, 3021, 3031, 3041

2841-44

4911

2271-72, 2279

225, 2292

2231

Textile Dyeing and Finishing (Woven Goods) 2261-62, 2269

Textile Dyeing and Finishing (Knit, Wool,
and Woven Goods)
Yarn and Thread Mills

2231, 2250, 2269, 2292

2281-84
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Glossary of Useful Terms

7Q10 flow: Lowest 7-consecutive day average stream flow over a 10 year period (used to assess
chronic risks to aquatic live).

Acute toxicity: Adverse effects on any living organism that results from a single dose or single
exposure of a chemical; any poisonous effect produced within a short period of time, usually less than
96 hours.

ADD (Average daily dose): The estimate of dose averaged over the number of years of use/exposure
to the chemical; used in assessments of risk of non-cancer chronic health effects.

APDR (Acute potential dose rate): The estimated dose on a given day; used in assessments of the
risk of acute toxic effects.

BCF: Bioconcentration factor (BCF) is the ratio (in L/kg) of a chemical’s concentration in the tissue of
an aquatic organism to its concentration in the ambient water. BCF indicates the potential for the
chemical to concentrate in lipids (fats) of organisms.

Bioaccumulation: Process in which lipid soluble chemicals are stored in fatty tissue (lipids) of
organisms and can increase in concentration over time.

Bioassay: Testing method that measures the effects of a material on living organisms.

Bioconcentration: Bioaccumulation of lipid soluble chemicals in fatty tissues (lipids) of organisms at
concentrations higher than that of the surrounding water.

Biodegradable: Ability of a substance to be broken down physically and/or chemically by
microorganisms.

Biomagnification: Process in which lipid soluble substances increase in fatty tissues (lipids) of
organisms higher in the food web as contaminated food species are consumed.

Carcinogen(ic): Ability of a substance to cause cancer.

Chemical Abstract Service (CAS): Organization which assigns unique numbers to chemical
substances submitted to them. CAS Registry Numbers are the unique identifier for a chemical
substance, while chemical names may not be unique.

Chemical class: The general chemical group to which a chemical belongs (e.g., acid, base,
hydrocarbon, etc.).

Chronic Toxicity: Adverse effects on any living organism in which symptoms develop slowly over a
period of time (often the life time of the organism) or reoccur frequently.

Concern concentration (CC) or Concentration of Concern (COC): Reported in parts per billion
(ppb) or parts per million (ppm), provides the concentration of a chemical in a stream and indicates the
concentration at which harm is more likely to occur to aquatic organisms. CC is determined by dividing
the lowest chronic toxicity value by 10.

Direct discharge: Under NPDES permitting, the discharge of chemicals or compounds directly to a
surface water body.

Dose: In terms of monitoring exposure levels, the amount of a toxic substance taken into the body over
a given period of time.

Dose Response: The manner in which an organism’s response to a toxic substance changes as its
overall exposure to the substance changes.

EC50 (Effective Concentration 50): Median effective concentration is the concentration of a pollutant
at which 50% of the test organisms die; a common measure of acute toxicity.
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Glossary of Useful Terms (continued)

Effluent: The stream flowing out of a facility or water body. The concentrations in it's flow are used to
estimate potential health effects of the discharge.

Exposure: Pollutants that come in contact with the body and present a potential health threat, via
inhalation, ingestion, or dermal routes. The route, magnitude, and duration of exposure contributes to
the ultimate risk for the organism.

Half-life: Time required for one-half of a chemical or compound to degrade.

Harmonic mean: The number of daily flow measurements divided by the sum of the reciprocals of the
flows. A value that is more conservative than the arithmetic mean flow value. Used to assess chronic
risks to humans.

Hazard: Potential for a substance to cause adverse effects to organisms, for example birth defects.

High end: A plausible estimate of an individual exposure or dose for those persons at the upper end of
an exposure or dose distribution, above the 90th percentile, but no higher than the individual in the
population who has the highest exposure.

Hydrophilic: Having an affinity for, or capable of dissolving in, water.
Influent: Stream flowing into a facility or water body.

Indirect discharge: Under NPDES permitting, unlike a direct discharger, an indirect discharger from a
nonresidential source pumps effluent to another facility that has a permit to discharge to the stream.
Indirect dischargers often pretreat their discharges prior to pumping them to the publicly owned
treatment works.

KOC: Organic carbon partition coefficient - the ratio of amount of a chemical adsorbed per unit weight
of organic carbon to the chemical concentration in solution at equilibrium Is an indication of how the
chemical will partition itself between the solid and solution phases of a water-saturated or unsaturated
soil.

KOW: Octanol-water partition coefficient - the ratio of a chemical’'s concentration in the octanol phase
to it's concentration in the aqueous phase of a two-phase octanol/water system.

LADD (Lifetime average daily dose): The estimated dose to an individual averaged over a lifetime of
70 years; used in assessments of carcinogenic risk.

LC50 (Lethal Concentration 50): Median lethal concentration is the concentration of a pollutant at
which 50% of the test organisms die; a common measure of acute toxicity.

LD50 (Lethal Dose 50): The dose of a toxicant that will kill 50% of test organisms within a designated
period of time. The lower the LD50, the more toxic the compound.

Lipophilic: Having an affinity for, or capable of dissolving in, fat and fatty materials.
Loading: The amount of chemical that is discharged to a stream after treatment, reported in kg/day.

Milligrams/liter (mg/L): A measure of concentration used in the measurement of fluids that is roughly
equivalent to parts per million.

Moiety(ies): Compounds formed when a larger compound is subdivided.

MSDS (Material Safety Data Sheet): Printed material concerning a hazardous chemical including its
physical properties, hazards to personnel, fire and explosive potential safe handling and transportation
recommendations, health effects, reactivity, and proper disposal. Originally established for employee
safety by OSHA.

Mutagenicity: The property of a chemical to cause genetic mutations that are expressed in the next
generation but not necessarily in the organism exposed to the mutagen.
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Glossary of Useful Terms (continued)

No Observed Adverse Effect Level (NOAEL) or No Observed Effect Level (NOEL): Level of
exposure which does not cause observable harm.

NPDES (National Pollutant Discharge Elimination System): is the primary permitting program under
the Clean Water Act which requires that dischargers of chemicals to surface waters obtain a permit
from EPA. A NPDES permit number is a nine-character number with the two letter State abbreviation
beginning the number (e.g., NC0001234).

Parts per billion (ppb): One ppb is comparable to one kernel of corn in a filled, 45-fool silo, 16 feet in
diameter.

Parts per million(ppm): One ppm is comparable to one drop in the gasoline tank of a full-size car.

Parts per trillion (ppt): One ppt is comparable to one drop in a swimming pool the size of a football
field and 43 feet deep.

Permissible Exposure Limit (PEL): Workplace exposure limits for contaminants established by
OSHA.

Point Source: A stationary location or fixed facility such as an industry or municipality that discharges
pollutants into air or surface water.

Pollution: Any substances in environmental media that degrade the natural quality of the environment.

Pollution Prevention (P2): The concept stating that it is easier to prevent pollution than to clean up
pollution after it has occurred.

Potential Dose Rate(s) PDR(s): Provide an estimate of possible exposure rate to receptor from
expected use, usually derived by modeling using default exposure factors.

POTW (Publicly Owned Treatment Works): A municipal or public service district sewage treatment
system.

Reach: A reach is a stream or river segment identified by EPA and assigned an 11-digit ID number.
The first two numbers indicate the hydrologic region of the United States in which the reach is located.

Reference Dose (RfD): The concentration of a chemical that is known to cause health problems.

Release: Any spilling, leaking, pumping, pouring, emitting, emptying, discharging, injecting, escaping,
leaching, dumping, or disposing into the environment of a hazardous or toxic chemical.

Risk: A measure of the chance that damage to life, health, property, or the environment will occur.

Risk Assessment: A process to determine the increased risk from exposure to environmental
pollutants together with an estimate of the severity of impact. Risk assessments use specific chemical
information plus risk factors.

SARs: Structure Activity Relationship (SAR) predict the toxicity of chemicals based on their structural
similarity to chemicals for which toxicity data are available. SARs express the correlations between a
compound's physicochemical properties and its toxicity. SARs measured for one compound can be
used to predict the toxicity of similar compounds belonging to the same chemical class. EPA routinely
uses to estimate toxicity of chemicals submitted as Pre-Manufacture Notices mandated by Section 5 of
the Toxic Substances Control Act (TSCA).

SIC Code: Standard Industrial Classification Code system is a four digit number that identifies the
specific industrial activity. For a complete listing of SIC codes, see Standard Industrial Classification
Manual. 1987. Supt. of Documents, U.S. Government Printing Office, Washington, DC.

Toxicity Testing: Biological testing (usually with an invertebrate, fish, or small mammal) to determine
the adverse effects, if any, of a chemical substance.
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APPENDIX A

Case Studies

Case Study A - Potential Aquatic and Human Exposures to
Surface Water Discharges from a Manufacturing
Facility
Uses the Models ECOSAR and the E-FAST General
Population Exposure from Industrial Releases Module

Case Study B - Consumer Dermal Exposure
Uses the E-FAST Consumer Exposure Pathway (CEM)
Module

Case Study C — Workplace Releases and Exposures
Uses ChemSTEER - the Chemical Screening Tool for
Exposures and Environmental Releases
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CASE STUDY A: Potential Aquatic and Human Exposures to Surface
Water Discharges from a Manufacturing Facility

Introduction

The purpose of this case study is to determine the aquatic toxicity of Chemical A and to assess
potential aquatic impacts and human exposures that may occur as a result of effluent discharges from
the manufacturing facility (Company ABCDE) in Smalltown, New York. The following models will be
used to accomplish this task: ECOSAR and E-FAST: General Population Exposure from Industrial
Releases module.

« ECOSAR will be used first to estimate a concern concentration for the chemical.
« E-FAST will then be used to estimate the surface water concentration and the
likelihood of potential impacts.

Chemical A (structure at right) is a compound in the neutral
organic chemical class. No significant aquatic toxicity testing has
been done on Chemical A.

Step 1. Toxicity Determination

Because no aquatic toxicity data are available for Chemical A, ECOSAR will be used to predict its
aquatic toxicity based on structural similarities to other neutral organic chemicals. The following
physical/chemical properties will be assumed for Chemical A that are inputs to run the ECOSAR and
E-FAST models:

* measured water solubility = 573.1 mg/L;
« melting point = 25° C;

+ log KOW = 2.540 (ClogP);

* measured log KOW = 2.730; and

« fish BCF = 175 (not log BCF).

Running ECOSAR

Since you have no CAS Number for Chemical A, you will need to write SMILES notation to run
ECOSAR. For help in writing SMILES see Appendix C or the Help screen in ECOSAR. There are
many correct ways to write SMILES for a given chemical. Two examples are given below. Start the

SMILES string at the .

Example 1 Chemical A Example 2
1
CcC—C C—cC

/ \ *

C—C\\ /c < —> C_E\é\ /\C
1C‘|'|‘C1 ! C—C/
*

Example 1 SMILES = c1¢(C)cccct Example 2 SMILES = Cc1ccccct

Open ECOSAR and select “All Others” Chemicals group. Enter measured data and SMILES notation
(Figure A1), then click on Calculate button. Figure A2 presents the results of running the model.
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CASE STUDY A: Potential Aquatic and Human Exposures to Surface
Water Discharges from a Manufacturing Facility

Figure A1

ECOSAR Data Entry Screen

-+ Ecosar v0.99g

File Edit Functions BatchMode

ShowStructure

Special_Classes

- ax

Help

Previous | Get User | Save Userl CAS Inputl Calculate |

Enter SMILES: [c(ccccl)(c])C

Enter MNAME: Benzene, methyl-

CAS Number: |000108-88-3

Chemical ID 1:

Chemical ID 2:

Chemical ID 3:

Log Kow: (2.540

Measured Water Sol (mg/L): 573.1
Melting Point ([deg C): |25.00

Measured Log Kow: |2.730

SMILES : c(ccccl) (cl)C
CHEM : Benzene, methyl- h1puts:
CAS Num: 000108-88-3 o
ChemID1: “SMILES
ChemID2: “*Chemical Name
ChemID3: o
MOL FOR: C7 HS «Data
MOL WT : ;25}14 ( @ Log Kow (ClogP) 2.540
Log Kow: . User entere
Melt Pt: 25.00 deg C Meas. WS 573.1
Wat Sol: 573.1 mg/L (measured) Meas. MP 250
ECOSAR v0.99g Class(es) Found Meas. LOg Kow 2.730
Neutral Organics
Predicted
ECOSAR Class Organism Duration End Pt mg/L (ppm)
Neutral Organic SAR : Fish l4-day LC50 41.891
(Baseline Toxicity)
Neutral Organics : Fish 96-hr LC50 21.225
Neutral Organics : Fish l4-day LC50 41.891
Neutral Organics : Daphnid 48-hr LC50 23.608
Neutral Organics : Green Algae 96-hr EC50 15.225
Neutral Organics : Fish 30-day Chv 2.983 .
Neutral Organics : Daphnid l6-day EC50 1.533 Flgure A2
Neutral Organics : Green Algae 96-hr Chv 2.080 :
Neutral Organics : Fish (SW)  96-hr LC50 6.313 Results of Running
Neutral Organics : Mysid Shrimp 96-hr LC50 4.163 ECOSAR
mg/kg (ppm)
dry wt soil
Neutral Organics : Earthworm l4-day LC50 386.488
Note* = asterick designates: Chemical may not be soluble
enough to measure this predicted effect.
Fish and daphnid acute toxicity log Kow cutoff: 5.0
Green algal EC50 toxicity log Kow cutoff: 6.4
Chronic toxicity log Kow cutoff: 8.0
MW cutoff: 1000
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CASE STUDY A: Potential Aquatic and Human Exposures to Surface
Water Discharges from a Manufacturing Facility

Figure A2
Results of Running ECOSAR
Inputs:
SMILES : c(ccccl) (cl)C SMILES
CHEM : Benzene, methyl- B
CAS Num: 000108-88-3 Chemical Name
Cpeminl: Log Kow (ClogP) 2.540
em :
ChemID3: Meas. WS 573.1
MOL FOR: C7 He Melting Pt 25.0
Log Kow: 2.54 (User entered) Meas. LOg Kow 2.730
Melt Pt: 25.00 deg C
Wat Sol: 573.1 mg/L (measured)
ECOSAR v0.99g Class(es) Found
Neutral Organics
Predicted
ECOSAR Class Organism Duration End Pt mg/L (ppm)
Neutral Organic SAR : Fish l4-day LC50 41.891
(Baseline Toxicity)
Neutral Organics : Fish 96-hr LC50 21.225
Neutral Organics : Fish l4-day LC50 41.891
Neutral Organics : Daphnid 48-hr LC50 23.608
Neutral Organics : Green Algae 96-hr EC50 15.225
Neutral Organics : Fish 30-day Chv 2.983
Neutral Organics : Daphnid l6-day EC50 1.533
Neutral Organics : Green Algae 96-hr ChVv 2.080
Neutral Organics : Fish (SW) 96-hr LC50 6.313
Neutral Organics : Mysid Shrimp 96-hr LC50 4.163
mg/kg (ppm)
dry wt soil
Neutral Organics : Earthworm l4-day LC50 386.488
Note* = asterick designates: Chemical may not be soluble
enough to measure this predicted effect.
Fish and daphnid acute toxicity log Kow cutoff: 5.0
Green algal EC50 toxicity log Kow cutoff: 6.4
Chronic toxicity log Kow cutoff: 8.0
MW cutoff: 1000

Note: The standard toxicity profile used by EPA for ~ Chemical A Aquatic Toxicity Profile is: mg/L
freshwater species is: Acute Effects: Fish 96-hr LC50 22.0
Acute Effects: Fish 96-hr LC50 (mg/L) Daphnid 48-hr LC50 24.0
Daphnid 48-hr LC50 Green algal 96-hr EC50 15.0
Green algal 96-hr EC50 Chronic Effects: Fish Chv 3.0
Chronic Effects: Fish Chv Daphnid Chv 1.5
Daphnid ChV or 16d EC50 Green algal ChV 2.0

Green algal ChV
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CASE STUDY A: Potential Aquatic and Human Exposures to Surface
Water Discharges from a Manufacturing Facility

Determine Concern Concentration

The next step is translating the predicted endpoints into a freshwater (FW) concern concentration (CC).
The following equation is used to calculate the FW CC. The lowest chronic value, the predicted
endpoint for Daphnid (1.5 mg/L or ppm), was used. An uncertainty factor (assessment or safety factor)
is 10 was used to account for the uncertainty of laboratory to field variation, and as a margin of safety.

(Predicted Endpoint x 1,000 conversion from ppm to ppb) / safety factor
(1.5 ppm x 1,000) / 10 = 150 ppb, rounded up to 200 ppb.*

*Note: The CC is rounded up to one significant digit to be conservative, and because the safety factor
is one significant digit.

Step 2. Estimation Of Surface Water Concentrations

Now that a freshwater CC for Chemical A (200 ppb) has been established, the site-specific release
can be evaluated. Assume the following:

+ Company ABCDE will discharge 200 kg/day of Chemical A for 300 days per year; and
*  There will be 50 percent removal of Chemical A in wastewater treatment.
* The fish BCF value predicted by EPI Suite™ is 175 (not the log BCF)

After talking to Company representatives, the assessor has determined that:

+ Company ABCDE discharges to the Little Genesee Creek;
*  The NPDES Number is NY0022381.

Using this information the assessor can use the E-FAST model to calculate: the concentration of
Chemical A in the Little Genesee Creek; the potential drinking water exposures; and the potential fish
ingestion exposure and the potential risk to the aquatic environment.
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CASE STUDY A: Potential Aquatic and Human Exposures to Surface
Water Discharges from a Manufacturing Facility

Run the E-FAST General Population Exposure Module

The following is a step-by-step description of how to run the CEM module.

Once you have entered the E-FAST model:
1. Select: General Population Exposure Module;
2. Enter the chemical identification “Case A”, and select 1 Manufacturing Scenario, then click on

Continue button.

1. E-Fast M=
Intro |
7 Halp |
Hetn Version
Exposure and Fate A ment Scr ing Tool
3EPA g:vmlur::x:;l Protection Agency
Select from one of the four pathways below:
General Population Down Consumer Aquatic
Exposure From The Expngure Envirnnment
Industrial Releases Dirain Pathway Exposure/Risk
Step 1
| 4
Select
Consumer D
Exposure

Pathway
Module (CEM)

“? Help |

arting page for the General Population Exposure From Industrial

biule_ In this page. you must input a chemical ID. You must

it least one of the check boxes, indicating the type of release
are being performed. Next to each check box, you must input

( scenarios that correspond release. Once you

hputting your selections by press the "cOMgue"” bulton at the

L

Chemical Iff [Case A |

(S1teg 2

Health Concerns
[+ Cancer
|¥ Chronic non-cances
¥ Acute

Make Sfllections From the General

Exposure Screen
I Scenarios

¥ ManufactiNpg [1]

3‘
=
0z
v =
v =

™ Processing
I Industrial Use

Exposed Population

= Adult
 Child
£~ Infant

O
(|

ﬁ Continue

T Commercial Use

I~ Other
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CASE STUDY A: Potential Aquatic and Human Exposures to Surface
Water Discharges from a Manufacturing Facility

Run the E-FAST General Population Exposure Module (continued)

3. You automatically go to the Release Info page. Put a check in the Surface Water box and add
Release Amount (200 kg/site/day) and Release Days per Year (300 days/yr)

4. Click on Facility button. You go to the Select a Facility screen.

1, E-Fast =[5 x]

Intio | General Pop Exp Belease Info I PChem | Exp Factors I Fate I

3
=
2
S

General Release Info | Select a facility |

Chemicals ID/Rel # Select the desired releases and input

Casze A1 the amount of release and number of
dayps/year of release if needed

/ #t Days per pear \
Release

of Release

¥ Surface water I 200 kg}sile!dayl 300 daysyr

Choose facility or SIC code analysis:

[Mantacture & Facilit NPDES #: [NY0022381
1t Sites Iﬂ 3_ " SIC Code Desc:liplinn:l

[T Landfillz (including sludge)

Landfill | 0.00 kg/yr
=tTudge | 0.00 kg/yr
g — S
= - Lo 000 1 3

fugitive releases I 0.00 kg/site/day I 0 days/yr

Release Achivity

;ﬁ Continue |
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CASE STUDY A: Potential Aquatic and Human Exposures to Surface
Water Discharges from a Manufacturing Facility

Run the E-FAST General Population Exposure Module (continued)

5. In the Select a Facility screen, type the NPDES number (NY0022381) in the proper box. Click on
Perform Search for Facility Button. When the search finds the facility, Double click the facility name.
Click on Continue button.

1, E-Fast =15

Intro I General Pop Exp Release Info | PChem I Exp Factors I Fate |

a
|=
3
o

General Release Info  Select a facility |

Release Information - Facility Selection Screen ‘

Locate facilities where thiz field INPDES j hasz the following substiing: INYI]I]2238'I h

]
| Perform search for facilities |

Gauging Station

| =

| Double click the dezired facility ‘

REACH NAME

NYD022381 |BOLIVAR (V) WWTF BOLIVAR NY 14715 05010001025 |LITTLE GENES
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P2 Framework

CASE STUDY A: Potential Aquatic and Human Exposures to Surface
Water Discharges from a Manufacturing Facility

Run the E-FAST General Population Exposure Module (continued)

6. You are sent to the Physical Chemical Properties screen, and you should enter the BCF
(175) and Concern Concentration (200 ppb or ug/L). Click on Continue button.

Chemical ID: Case A

Bioconcentration Factor 175

Concentration of concern I 2I][U ug/L

¢ High end PDM analysis
= Average PDM analysis
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P2 Framework

CASE STUDY A: Potential Aquatic and Human Exposures to Surface
Water Discharges from a Manufacturing Facility

Run the E-FAST General Population Exposure Module (continued)

7. You are sent to the Exposure Factors Screen where you can review the defaults values.
Any of these can be adjusted as necessary. Click on Continue button.

Iy E-Fast - [=] ]

Intro I General Pop Exp I Release Info I PChem Exp Factors | Fate I

Exposure Factors ‘ ? Help |
/ Chemical ID: Case A \

Body weight: 71.80 kg
E xposure duration [cancer]: 3000 years
Exposure duration [non cancer): 30.00 years

Averaging time [cancer]: I 75.00 years

Averaging time [non cancer): 30.00 years
Drinking water ingestion [chronic): ﬁ L{day
Drinking water ingestion [acute]: 6.00 |L/day
Fizh ingestion [chronic): 6.00 g/day

Fizh ingestion [acute): W gfday

\ Inhalation rate: 0.55 m3sh /
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P2 Framework

CASE STUDY A: Potential Aquatic and Human Exposures to Surface
Water Discharges from a Manufacturing Facility

Run the E-FAST General Population Exposure Module (continued)

8. You are sent to the Fate Properties Screen where you will enter the percent removal in
wastewater treatment (enter 50% for both high and low). Click on Calculate, Save Results,
and Display Results button.

Iy E-Fast = e

Intro I General Pop Exp I Releasge Info | PChem | Exp Factors Fate I

Fate Properties ‘ ? Help |
/ Chemical ID: Case A \

Wazte water treatment removal [low]: 50 =
Wazste water treatment removal [high): 50 %
Drinking water treatment removal: I 0.00 x
% removal via incineration: 000 %
% removal wia fugitive: IW -4

Groundwater migration potential: INegligihle j

A\ /

:ﬁ Calculate, save results. and display results pages
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P2 Framework

CASE STUDY A: Potential Aquatic and Human Exposures to Surface
Water Discharges from a Manufacturing Facility

Run the E-FAST General Population Exposure Module (continued)

9. Environmental Release Results are calculated and you get a message saying the file is
saved to the A:\ drive. Click on OK. Click on River tab.

Y, E-Fast _ 2]

Intro | General Pop Exp I Releasze Info I PChem | Exp Factors | Fate “Env. Rel. I “River | *PDM Site |

Chemicals ID/Rel # ‘ “? Help |

Environmental Release Results

Mumber of Sites: I 1

W ater Landfill/Sludge Incineration Fugitive
Total He|easesz| 6.00E+04 | 0.00 0.00 | 0.00